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During  the  design  and  analysis  phases  of  work  station  development,  it  is 
essential  to  assess  the  inadequacies  and  dangers  of  the  work-station  environ- 
ment with  respect  to  the  human  operator.  The  conventional  method  for  accom- 
plishing this  has  been  to  build  mock-ups  and  then  use  an  undetermined  number 
of  "representative"  test  pilots  to  evaluate  the  work  environment  and  control 
placement.  The  mock-ups  tend  to  be  costly  and  time  consuming  to  build,  as 
well  as  somewhat  inflexible  during  testing.  The  sample  size  of  "representative" 
pilots  is  rarely  constant,  but  rather  depends  on  pilot  availability  and  the  whims 
of  the  designers. 

The  COMputerized  Biomechanical  MAN-model  (called  COMBIMAN)  sys- 
tem of  programs  has  been  developed  in  an  effort  to  assist  in  the  design  and 
analysis  phases  of  work-station  development.  It  has  been  designed  to  serve 
as  an  interactive-computer-graphics-assisted  engineering  tool  to  represent 
geometric  and  physical  properties  of  man  at  this  workplace.  It  has  applica- 
tions in  the  evaluation  of  existing  workplaces,  design  of  new  workplaces, 
selection  of  criteria  for  personnel  to  fit  workplaces,  and  mapping  visibility 
plots.  The  COMBIMAN  model  is  a three-dimensional  man-model  which  may 
be  viewed  from  any  angle.  Because  the  man-model  and  workplace  exist  only 
on  the  Cathode  Ray  Tube  (CRT)  and  in  computer  memory,  no  significant 
amount  of  time  or  materials  need  be  invested  in  making  modifications.  Al- 
ternative designs  may  be  thoroughly  evaluated  and  then  permanently  recorded 
by  means  of  a pictoral  plot  or  tabular  printout  of  the  workplace  data  and  man- 
model  (Reference  1).  Because  of  these  capabilities,  the  COMBIMAN  should 
reduce  or  eliminate  the  need  for  building  mock-ups,  as  the  designer  can 
construct  a work  station  in  three  dimensions  on  a CRT  and  can  assess  inter- 
actions by  using  man-models  of  various  body  sizes  and  proportions. 


1.  1 MAN-MODEL  GENERATION 


The  man-model  used  in  COMBIMAN  is  based  on  a 33  link- skeletal  system. 
Each  of  these  links  connects  major  points  of  rotation  of  the  body  segments,  as 
shown  in  Figure  1.  The  lengths  of  the  links  of  the  skeletal  system  can  be  modi- 
fied by  the  user.  Since  the  segment  lengths  or  link-lengths  are  generally  in- 
ternal dimensions  and  difficult  to  measure  on  live  subjects,  the  link  lengths  are 
derived  from  11  readily  measurable  anthropometric  surface  dimensions.  The 
user  also  has  available  sets  of  anthropometric  variables  which  are  highly 
correlated  to  body  segment  mass  or  length.  A more  detailed  description  of 
these  variables  will  be  given  in  Section  3.  Section  2 will  describe  the  ways  by 
which  the  user  can  change  the  proportions  of  the  model  by  specifying  new 
values  for  any  number  of  the  surface  dimensions. 

The  definition  of  the  link  system  of  the  man-model  is  only  the  first 
stage  in  the  generation  of  the  man-model  but  it  is  the  stage  with  which  the 
user  has  the  greatest  amount  of  interaction.  The  two  remaining  stages  use 
data  supplied  in  stage  one  as  well  as  data  stored  in  the  computer.  The  second 
stage  places  enfleshment  ellipsoids  about  the  link  system  joints  as  shown  in 
Figure  2.  In  the  third  stage,  the  ellipses  are  then  connected  with  tangent 
lines,  as  shown  in  Figure  3,  to  define  the  contour  of  the  model.  Although 
Figures  1 thru  3 show  only  the  side  view  of  the  model,  three  orthogonal  view- 
ing planes  are  available  to  the  user:  x-z  (a  side  view,  as  shown  in  Figure  1), 
x-y  (top),  and  y-z  (front).  The  user  may  look  at  any  two  planes  simultaneously 
on  the  CRT  display.  The  model  need  not  be  parallel  to  any  one  of  the  viewing 
planes,  and  frequently  is  rotated  by  some  angle  with  respect  to  the  viewing 
plane.  Steps  2 and  3 are  performed  separately  for  each  view  of  the  model 
which  is  displayed. 

1.2  WORKSPACE  DESIGN 

The  workspaces  to  be  designed  and  evaluated  using  the  COMBIMAN  sys- 
tem consist  of  panels  having  three -to- six  vertices,  and  control  locations 
(which  may  or  may  not  be  located  on  a defined  panel).  The  more  complicated 
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work  space  configurations  developed  to  date  consist  of  as  many  as  210  panels 
and  well  over  150  controls.  Although  many  of  the  workspaces  which  are  in 
use  in  COMBIMAN  are  aircraft  cockpit  configurations,  it  is  possible  to  con- 
struct and  display  any  workspace.  This  would  include  automobile  instrument 
panels,  industrial  configurations,  and  control  panels  for  other  types  of 
military  vehicles. 

Two  methods  are  used  to  generate  and  display  workspaces,  depending 
on  whether  the  designer  chooses  to  use  an  existing  or  conceptual  configuration, 
or  decides  to  construct  a new  one  on  the  Cathode  Ray  Tube  (CRT)  using  the 
light  pen.  In  the  first  method,  panels  and  controls  for  existing  or  conceptual 
configurations,  are  coded  onto  either  computer  cards,  magnetic  tape,  or 
direct  access  disk,  and  then  made  available  to  the  user  and  the  interactive 
graphics  program  through  a workspace  database  on  disk.  In  the  second  method, 
the  user  can  design  workspaces  at  the  CRT  with  the  use  of  the  light  pen,  alpha- 
numeric keyboard  and  the  program  function  keys,  following  the  basic  series  of 
steps  similar  to  those  used  on  a drawing  board.  The  series  of  steps  in  the 
second  method  is  used  to  construct  panels,  define  controls,  and  to  determine 
the  location  of  points  within  the  workspace. 

Once  a workspace  has  been  entered  into  the  program,  it  exists  in  three 
dimensions  and  can  be  made  to  interact  with  the  man-model.  Because  the 
CRT  is  two  dimensional,  the  three  dimensions  are  projected  onto  the  screen 
by  using  two,  two-dimensional  orthogonal  views  of  the  man-model  and  work 
station.  The  display  can  then  be  enlarged,  reduced,  or  rotated  with  the  de- 
fined display  area  to  suit  the  designers'  needs.  An  example  of  the  display 
with  a rotated  and  magnified  model  and  workspace  are  shown  in  Figure  4. 

1.  3 EVALUATION  TECHNIQUES 

A number  of  evaluation  techniques  have  been  implemented  into  the  COMBI- 
MAN system,  and  others  are  in  the  planning  stages.  Primarily,  they  are  de- 
signed to  allow  the  user  to  vary  the  proportions  of  the  man-model  to  suit  a 
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Figure  4.  COMBIMAN  CRT  Display  With  Man- Model  and  Workspace 
Rotated  and  Magnified. 
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particular  situation  or  problem,  and  to  position  the  model  within  the  work- 
space to  aid  in  assessing  human  performance  in  task  sequences  and  control 
and  panel  placement. 

In  order  to  display  the  man-model  on  the  CRT,  COMBIMAN  uses  informa- 
tion from  on-line  disk  files,  and  from  user  supplied  data  on  anthropometric 
surface  dimensions  obtained  at  run  time.  The  ability  to  make  use  of  user 
supplied  dimension  data  permits  the  construction  of  models  of  variable  pro- 
portions suited  to  the  particular  needs  of  the  user.  The  user  supplied  data 
may  be  based  on  (a)  direct  measures  obtained  from  specific  subjects;  or  (b) 
percentiles  which  rely  on  the  data  base  of  summary  statistic  values  for  the 
absolute  dimension;  or  (c)  on  a limited  number  of  key  dimensions  the  user 
has  to  consider,  either  as  absolute  dimensions,  or  as  percentiles.  The  third 
option  is  generally  the  most  useful,  as  it  limits  the  range  of  values  for  user 
supplied  dimensions,  eliminating  unrealistic  combinations  of  dimensions.  The 
option  also  allows  the  user  to  concentrate  on  the  evaluation,  rather  than  the 
manipulations  of  anthropometric  data. 

The  man  model  can  be  positioned  with  a workplace  by  directly  entering 
sets  of  rotational  angles  used  to  position  the  links  of  the  model  or  by  specifying 
a point  on  the  display  and  letting  the  program  optimize  the  values  for  the 
rotational  angles  and  thus  position  the  model  so  it  is  reaching  as  close  to  the 
point  as  possible.  The  later  method  applies  to  reach  involving  either  arms  or 
legs,  and  can  incorporate  restrictions  to  mobility,  such  as  those  caused  by 
clothing  and  restraint  systems.  After  recalculating  values  for  the  angles  and 
regenerating  the  display  on  the  CRT,  the  method  also  prints  a message  to  the 
operator  indicating  a successful  or  unsuccessful  reach.  This  is  useful  in 
establishing  sets  of  reach  envelopes  within  a particular  workstation,  using 
several  samples  of  a given  population  to  proportion  the  model  (see  Reference 
2). 
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Other  information  available  to  the  user  includes  hard  copy  plots  of  the 
display,  printed  output  showing  the  three  dimensional  real  world  coordinates 
of  the  model  and  of  the  panels  of  the  workstation,  and  visibility  plots,  which 
give  the  user  information  on  the  visual  field  of  the  workspace  based  on  the 
eye  position  of  the  model  existing  on  the  display. 

1.4  THE  COMBIMAN  PROGRAMS 

The  COMBIMAN  system  is  divided  into  five  programs,  the  main  program 
being  the  interactive  graphics  program  CBM04,  which  allows  the  user  to 
generate  a variable  size  man-model  and  then  assess  interaction  with  new  or 
existing  workstations.  Before  the  user  can  define  the  proportions  of  the 
man-model,  or  call  up  workstation,  and  task  sequences  for  evaluation,  the 
files  which  store  the  anthropometric,  workstation,  and  task  data  must  have 
been  created.  This  is  done  through  the  use  of  three  specialized  file  creation/ 
modification  programs,  each  dealing  with  a particular  type  of  data:  anthro- 
pometric, workstation,  or  task.  Similar  sets  of  commands  are  used  by  each 
program  to  initialize  the  file,  add  data,  delete  data,  write  existing  data  groups 
to  the  printer,  or  to  punch  data  groups  to  cards.  The  data  flow  of  the  COMBI- 
MAN program  is  shown  in  Figure  5.  In  Figure  5,  a fourth  file,  the  initializa- 
tion data  set  is  also  shown.  This  data  set,  and  the  program  which  it  creates 
will  not  be  described  in  this  guide,  as  it  should  not  be  necessary  for  the 
COMBIMAN  user  to  modify  the  contents  of  the  data  set.  In  addition,  the  Task 
Data  Base  Maintenance  program  will  not  be  discussed  as  it  is  not  fully  im- 
plemented and  available  for  use  at  this  time. 

The  succeeding  chapters  will  explain  the  operation  of  three  of  the  key 
programs  of  the  COMBIMAN  system,  including  the  interactive  graphics  pro- 
gram CBM04,  and  two  of  the  file  manipulation  programs  which  maintain  the 
files  of  data  used  as  input  to  CBM04. 
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Figure  5.  Data  Flow  in  the  COMBIMAN  Program. 


Section  2 will  describe  the  use  of  each  of  the  function  keys  which  may  be 
activated  by  the  user  in  program  CBM04  to  manipulate  the  model  and  design 
and  evaluate  workstations.  It  will  give  examples  of  optional  as  well  as  standard 
output  formats  supplied  by  the  program,  and  it  will  list  the  possible  error  or 
informational  messages  generated  by  the  program. 

The  program  which  creates  and  maintains  the  data  base  of  Anthropometric 
surveys,  CBMAM,  will  be  documented  in  Section  3.  The  types  of  data  which 
may  be  stored,  the  sources  for  such  data,  the  input  data  formats  required, 
sample  output  formats  and  message  formats  will  be  discussed.  The  uses  of 
and  formats  for  the  commands  or  functions  which  manipulate  the  file  will  also 
be  described. 

The  program  which  creates  and  maintains  the  data  base  of  geometric 
descriptions  of  workstation  configurations,  CBMWM,  will  be  documented  in 
Section  4.  As  with  the  program  CBMAM,  data  sources,  and  input,  output, 
and  message  formats  will  be  described. 

Each  of  the  sections  which  follow  will  also  contain  examples  of  the  Job 


SECTION  2 


THE  COMBIMAN  INTERACTIVE  GRAPHICS  PROGRAM 
VERSION  4,  - CBM04 

At  the  heart  of  the  COMBIMAN  system  is  the  fourth  version  of  the  COMBI- 
MAN interactive  graphics  program,  CBM04.  The  program  uses  an  IBM  2250-3 
Display  Unit  for  the  design  and  analysis  of  man  in  his  workspace.  The  user  at 
the  display  device  controls  the  course  of  execution  of  program  CBM04  by  use 
of  a Program  Function  Keyboard.  Depressing  the  lighted  keys  on  the  keyboard 
will  request  functions  of  the  program  to  be  executed.  This  section  will  describe 
the  functions  available  to  the  COMBIMAN  user,  show  the  output  that  the  functions 
may  generate,  and  trace  through  suggested  execution  sequences  for  generating 
the  man-model,  and  retrieving  a workstation. 

2.  1 INTRODUCTION 

The  graphics  program  CBM04  enables  the  designer  to  bring  together  the 
information  on  anthropometry  and  workspaces  stored  on  disk  (see  Sections  3 
and  4)  and  combine  this  with  the  interactive  qualities  of  the  Cathode  Ray  Tube 
(CRT).  Doing  this,  he  can  evaluate  real-life  conditions,  or  establish  design 
criteria  for  new  situations  in  a fraction  of  the  time  it  would  have  taken  using 
conventional  methods. 

For  design  and  evaluation  sequences,  the  12-inch  square  CRT  screen  is 
partitioned  similar  to  that  shown  in  Figure  6,  with  prompting,  information  and 
display  areas.  The  prompting  area  gives  messages  and  commands  to  the  user, 
indicating  what  his  next  action  should  be.  It  also  is  used  to  accept  replys  via 
the  alphanumeric  keyboard  if  so  requested.  The  information  area  keeps  the 
user  posted  as  to  what  processing  the  program  is  doing,  and  indicates  which 
anthropometric  survey  and  workspace  are  being  used.  The  display  area  shows 
two  orthogonal  views  of  the  model  and  workspace.  Each  view  is  within  a six- 
inch  square. 
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Figure  6.  Format  of  IBM  2250-3  Display  Unit. 


Replies  to  prompting  messages  are  given  through  the  Alphanumeric  Key- 
board (ANKB);  a Light  Pen;  or  the  Program  Function  Keyboard.  Replies  given 
through  the  ANKB  are  displayed  in  the  Prompting  area  below  the  prompting 
message  at  the  location  of  the  cursor,  a small  underbar  character.  All  replys 
made  via  the  ANKB  are  terminated,  and  subsequently  processed  by  the  pro- 
gram, by  simultaneously  depressing  the  ALT  CODING  key  and  the  5 key. 

Replies  given  by  the  light  pen  are  done  by  placing  the  end  of  the  pen  over  the 
desired  lighted  area,  using  the  pen  lights  to  aim,  and  pressing  the  pen  barrel 
in  toward  the  screen. 

Figure  7 shows  the  IBM  2250-3  CRT  in  use.  The  user's  left  hand  is 
on  the  Program  Function  Keyboard,  and  her  right  hand  is  using  the  light  pen 
to  identify  a point  on  the  screen.  The  Alphanumeric  Keyboard  is  below  the 
CRT. 

2.  1.  1 Functions  Available 

The  functions  which  are  available  to  the  user  fall  into  five  basic 
categories,  as  shown  in  Figure  8.  The  first  category,  the  Anthropometry 
Related  Functions,  enables  the  user  to  retrieve  data  for  a particular  anthro- 
pometric survey  from  the  Anthropometric  Data  Base,  specify  values  for  the 
surface  dimensions  of  the  man-model,  and  manipulate  the  geometry  of  the 
model  to  achieve  the  desired  man-model  configuration.  The  Workspace- 
Related  functions  let  the  user  retrieve  existing  three-dimensional  workspace 
configurations  from  the  Workspace  Data  Base  and  then  add  to  and  modify  the 
retrieved  configuration.  These  functions  also  let  the  user  start  from  the 
beginning  of  a design  sequence,  and  create  a new  workstation  configuration. 

The  Display- Related  functions  allow  the  user  to  rotate  and  magnify  the  con- 
tents of  the  display  area.  They  also  enable  the  user  to  modify  the  contents 
by  omitting,  or  including  objects,  or  simply  identifying  objects  within  the 

lln  subsequent  use  in  the  text  the  simultaneous  depression  of  the  "ALT- CODING" 
and  "5"  Keys  will  be  referred  to  as  the  ALT-CODE/5  sequence.  IBM  refers 
to  this  sequence  as  EOB  (End  of  Block). 
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Figure  8.  Functions  Available  to  COMBIMAN  User 


area.  The  Printer/ Plotter  Related  functions  supply  the  user  with  hard-copy 
output  of  the  configuration  of  either  the  model  or  the  workstation.  The  output 
is  obtainable  on  either  printer,  after  the  user  has  completed  his  use  of  the 
program,  or  on  the  plotter  seconds  after  selecting  the  function.  This  category 
of  functions  also  provides  the  user  with  visibility  plots  which  show  the  limits 
of  visual  fields  given  a specified  workstation  configuration  and  the  present 
eye  location  of  the  model.  The  final  category,  the  Program- Execution- 
Related  functions,  permits  the  user  to  restart  the  program,  or  end  it.  It  also 
enables  the  user  to  set  conditional  switches  which  either  suppress  or  activate 
additional  processing  or  printing. 

A standard  feature  of  the  program  is  a listing  of  all  actions 
taken  by  the  user.  This  is  a sequence  of  messages  printed  after  the  graphics 
program  CBM04  was  ended  by  the  user,  or  by  the  system  due  to  unrecoverable 
error. 

2.1.2  Limitations. 

The  primary  limitations  to  consider  when  running  the  program 
CBM04  are  computer  memory  and  graphics  buffer  area.  The  program  needs 
a memory  partition  size  of  286  thousand  bytes.  When  using  the  HESS  facility, 
it  is  generally  necessary  to  redefine  the  memory  partitions  on  the  IBM  370/155 
to  achieve  this  size.  Steps  for  accomplishing  this  will  be  described  in 
Paragraph  2.  3.  1.  The  graphic  orders  which  create  and  maintain  the  complex 
man-model  and  workstation  display  on  the  CRT  require  a large  amount  of 
space  in  the  32-thousand-byte  graphics-buffer-controller.  The  minimum 
amount  needed  to  assemble  the  model  and  workstation  is  about  20  thousand 
bytes.  To  assure  that  this  requirement  is  met,  the  user  must  be  sure  that  no 
other  graphics  jobs  are  running  when  CBM04  is  being  executed. 

Other  limitations  for  specific  functions  will  be  described  in  the 
appropriate  paragraphs  which  follow. 
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2.2  PROCESSING  AVAILABLE 


Functions  of  Program  CBM04  are  requested  by  means  of  the  Program 
Function  Keyboard  (PFK).  This  keyboard  consists  of  32  keys,  numbered  0 
to  31,  whose  functions  are  assigned  by  program  CBM04.  When  a function  is 
activated,  the  appropriate  button  on  the  PFK  will  be  lighted.  The  functions  for 
Program  CBM04  are  shown  on  the  PFK  Overlay  Mask  in  Figure  9.  The  acti- 
vated keys  in  Figure  9 are  described  below,  and  can  be  referenced  with  the 
help  of  the  paragraph  number  within  the  circle  for  each  function.  Requesting 
a function  is  done  by  a single,  momentary  depression  of  the  desired  key.  Only 
lighted  keys  are  enabled  and  can  be  activated. 

Once  the  program  has  been  loaded  (for  instructions  on  loading,  see 
Paragraph  2.  3.  1)  and  all  arrays  and  the  screen  have  been  initialized,  the 
prompting  area  of  the  screen  will  display  the  message  "DEPRESS  PFK.  " The 
first  sequence  of  steps  the  user  follows  should  utilize  the  anthropometry- 
related  functions  to  generate  the  man  model.  The  approved  sequence  is  shown 
in  Figure  10.  The  numbers  in  each  block  reference  the  paragraphs  which 
describe  each  function. 

After  the  model  has  been  generated,  and  is  displayed  on  the  CRT,  the 
user  may  choose  to  manipulate  the  model  using  the  display- related  functions, 
or  he  may  retrieve  a workspace  or  develop  a new  one  using  the  workspace 
related  functions.  When  using  the  workspace  related  functions,  the  retrieve 
workspace  function  (Paragraph  2.  2.  6)  should  be  specified  before  changing 
or  deleting  panels  or  controls.  The  program-execution-related  functions 
(see  Figure  8)  may  be  depressed  at  any  time  during  the  execution  of  CBM04. 

The  following  paragraphs  describe  the  processing  performed  by  each 
function  as  numbered  in  Figure  9. 

2.  2.  1 Change  View  Function 

The  Change  View  function,  when  selected,  allows  the  user  to 
rotate,  translate,  and  scale  (magnify  or  reduce)  the  two  views  in  the  display 
area  of  the  screen  (see  Figure  6). 
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Figure  10.  Function  Sequence  for  Generating  the  Man-Model. 


29 


After  selecting  this  function  key,  the  program  asks  the  user  to 
supply  the  new  roll,  pitch,  and  yaw  angles  and  the  new  scale  factor  via  the 
alphanumeric  keyboard.  Angles  are  specified  in  degrees.  A scale  factor  of 
1.0,  the  normal  value,  best  utilizes  the  screen  area.  A larger  scale  factor 
magnifies  the  display,  chopping  off  any  lines  of  the  display  that  go  outside  the 
display  boundaries.  A smaller  value  reduces  the  display.  Specifying  no  value 
for  any  of  the  angles  indicates  that  the  existing  value  is  to  be  used.  A positive 
value  must  be  specified  for  the  scale  factor.  Once  the  value  has  been  typed 
the  user  presses  the  ALT-CODE/ 5 sequence  to  transmit  the  number.  Spec- 
ifying no  change  is  accomplished  by  pressing  the  ALT-CODE/5  sequence. 

After  specifying  the  angles  and  a scale  factor,  the  user  is  asked 
to  light  pen  a new  display  center-point  on  either  of  the  views  in  the  display 
area,  or  to  signal  ALT-CODE/5  if  no  translation  is  desired.  The  three- 
dimensional  coordinates  of  the  endpoint  of  the  link  that  was  light-penned,  or 
the  coordinates  of  the  vertex  of  the  panel  closest  to  the  point  light-penned  is 
used  as  a new  center  point  for  the  display  area  and  all  coordinates  are  trans- 
lated with  respect  to  this  origin. 
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Once  ALT-CODE/5  is  signaled,  the  function  performs  the  re- 
quested rotation,  translation,  and  scaling,  and  displays  the  revised  ortho- 
gonal views  of  the  man  and  the  workspace.  Figure  6 shows  the  display  area 
after  a rotation  and  magnification. 

2.2.2  Identify  Object  Function 

The  Identify  Object  function  displays  the  8-character  name  of  the 
object  (link  or  workspace  panel)  that  is  pointed  to  by  the  light  pen  when  this 
function  is  selected.  Also  displayed  besides  the  name  is  the  distal-end  point 
location  in  x,  y and  z coordinates  of  the  link,  if  a link  was  pointed  to,  or  the 
end  point  of  the  first  edge  of  a panel,  if  a panel  was  pointed  to.  The  data  is 
displayed  in  the  Informational  Area  of  the  Display  Unit.  An  internal  key 
number  is  also  displayed.  The  internal  key  number  is  an  unique  integer 
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number  which  identifies  each  link  and  panel.  It  is  displayed  when  objects  are 

omitted  and  identified,  and  must  be  supplied  by  the  user  when  an  object  is 
is  to  be  included. 


2.  2.  3 Omit  Object  Function 

The  Omit  Object  function  generates  the  same  data  in  the  informa- 
tion area  for  the  object  light-penned  as  does  the  Identify  Object  function,  but 
m addition,  it  removes  the  object  from  both  views  of  the  display  screen. 

The  object  can  be  redisplayed  via  the  Include  Object  function.  The  internal 
key  number  is  displayed  when  the  object  is  omitted. 

2-  2.  4 Include  Object  Function 

The  Include  Object  function  redisplays  an  object  that  was  re- 
moved from  the  screen  by  the  Omit  Object  functions.  The  user  is  asked  to 
enter  the  internal  key  number  via  the  alphanumeric  keyboard.  That  number 
was  displayed  on  the  left  side  of  the  informational  message  from  the  Omit 
Object  function.  The  number  should  be  entered  in  integer  format,  right 
justified  in  an  eight  character  field.  In  other  words,  if  the  internal  key 
number  is  25,  the  user  would  have  to  press  the  space  bar  six  times  to  posi- 
tion the  cursor  at  the  second  position  from  the  right.  The  digits  2 and  5 
should  be  keyed  and  followed  by  the  ALT -CODE/  5 sequence.  Only  valid  in- 
ternal key  numbers  are  acceptable,  and  the  program  will  keep  asking  for  one 
until  the  user  supplies  one  which  is  valid.  Specifying  a key  number  for  an 
object  which  is  currently  being  displayed  will  be  ignored. 

2.  2.  5 Retrieve  Anthropometry  Function 

As  shown  in  Figure  10,  this  function  is  one  of  the  three  which 
may  be  activated  to  generate  the  model.  When  used  to  bring  in  the  model 
for  the  first  time,  this  function  will  use  the  transformation  angles  which 
generate  a sitting  erect  posture,  as  shown  in  Figure  11.  When  this  function 
is  called  after  the  model  has  been  displayed,  the  transformation  angles  used 
to  position  the  previous  model  will  be  used. 
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The  user  is  first  asked  to  specify  the  name  of  a valid  regression 
member  (type  0)  of  the  Anthropometric  Data  Base.  (A  detailed  explanation  of 
regression  and  survey  members  is  given  in  Section  3.  ) The  name,  which  can 
be  from  one  to  eight  alphanumeric  characters,  is  followed  by  the  ALT-CODE/ 5 
sequence.  If  the  model  has  been  displayed,  and  the  regression  member  name 
which  was  specified  previously  is  suitable,  no  name  need  be  specified.  If 
an  invalid  name  is  supplied  and  one  is  needed,  the  routine  will  continue  to  ask 
for  one  until  a valid  name  is  typed.  Once  a valid  membername  is  supplied, 
the  message  "MEMBER  membername  ACCEPTED"  will  be  displayed  in  the 
information  area  of  the  screen. 
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After  a valid  membername  has  been  supplied,  and  the  regression 
data  has  been  retrieved  from  the  data  base,  the  user  is  asked  to  enter  a survey 
member  (type  1),  followed  by  an  ALT-CODE/ 5 sequence.  When  entering  a 
survey  name,  the  user  should  be  careful  that  the  name  is  valid  and  references 
the  regression  member  specified  previously.  If  either  of  these  cases  is  not 
met,  the  routine  will  restate  the  request  until  a valid  name  is  supplied.  As 
in  the  case  of  the  regression  member,  the  name  may  be  from  one  to  eight 
alphanumeric  characters.  If  the  survey  used  to  generate  the  existing  model 
is  to  be  reused,  an  ALT-CODE/5  sequence  is  acceptable.  Once  a valid  name 
has  been  supplied,  and  the  message  "MEMBER  membername  ACCEPTED" 
is  displayed  in  the  information  area,  the  means,  standard  deviations  and 
percentiles  for  the  anthropometric  dimensions  are  retrieved  from  the  data 
base  ana  stored  in  arrays.  > 


The  routine  which  is  called  by  the  Retrieve -Anthropometry 
function  controls  the  steps  necessary  to  specify  the  anthropometry  for  the 
model.  In  other  words,  the  routine  prompts  the  user  to  supply  the  anthropo- 
metric surface  dimensions  or  internal  link  lengths  vital  to  the  generation  of 
the  model.  The  sequence  of  steps  which  are  associated  with  these  function 
keys  will  be  described  in  Paragraphs  2.  2.  10  to  2.  2.  12.  If  the  user  activated 
State  Switch  6 prior  to  selecting  the  Retrieve  Anthropometry  function,  and 
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if  he  supplied  new  surface  dimensions,  the  routine  will  print  each  link  name, 
its  length,  the  surface  dimension  it  was  calculated  from,  and  the  enfleshment 
ellipsoid  axes  lengths  and  offsets.  (Instructions  on  setting  State  Switches  is 
given  in  Paragraph  2.  2.  22.  ) These  link  data  will  be  sent  to  a print-file  on 
disk  and  will  be  output  on  the  printer  once  the  program  CBM04  has  ended. 

An  example  of  this  output  is  shown  in  Figure  12. 

As  soon  as  the  internal  link  lengths  are  established,  control 
passes  to  another  subroutine  where  the  three-dimensional  coordinates  of  the 
end  point  of  each  link  are  established,  and  the  coordinates  of  the  points  on 
the  enfleshment  ellipsoids  are  calculated  in  two  viewing  planes.  While  the 
coordinates  are  being  calculated,  the  message  "HUMAN  ASSEMBLY"  is  dis- 
played in  the  information  area  of  the  screen.  If  the  user  activated  State 
Switch  72  (see  Paragraph  2.  2.  22  for  instructions)  prior  to  selecting  the 
Retrieve  Anthropometry  function,  the  transformation  matrices  (see  Reference 
5),  link  vectors,  link  endpoint  coordinates,  and  the  coordinates  of  the  points 
along  the  elliptical  projections  would  be  written  to  a print  file  for  output 
when  the  program  CBM04  is  ended.  An  example  of  this  output  for  the  link 
STOMA.CH  is  shown  in  Figure  13. 


Once  the  link  and  enfleshment  coordinates  have  been  calculated, 
control  passes  to  the  subroutine  which  gives  orders  to  the  graphics  buffer  to 
generate  the  man-model.  During  this  stage,  the  message  "GENERATING 
DISPLAY"  is  presented  in  the  information  area  of  the  screen.  Once  all  the 
orders  have  been  assembled  in  the  graphics  buffer,  the  CRT  display  will  flash 
two  or  three  times  and  the  new  man-model  and  workstation  (if  one  previously 
existed)  will  appear. 

2.  2.  6 Retrieve  Workspace  Function 

The  Retrieve  Workspace  function  allows  the  user  to  retrieve  a 
workspace  from  the  Workspace  Data  Base.  The  program  CBM04  then  displays 
workspace  on  the  Display  Unit.  A workspace  is  retrieved  by  typing  the  one 
to  eight  character  name  of  a workspace  which  exists  in  the  Workspace  Data 
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Figure  12.  Link  Data  Calculated  Based  on  User-Supplied  Anthropometry. 
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Base,  and  following  the  name  with  an  ALT- CODE/ 5 sequence.  If  no  name  is 
specified  and  ALT-CODE/5  is  signaled,  the  function  is  ignored.  If  a work- 
space name  is  specified  and  one  already  is  being  displayed,  the  new  workspace 
is  displayed  in  addition  to  the  existing  one,  providing  the  total  number  of 
panels  for  all  workspaces  involved  does  not  exceed  250.  If  it  does,  the  user 
is  informed  of  this  and  asked  to  erase  one  or  more  workspaces.  In  order  to 
erase  an  existing  workspace  from  the  display  "(ERASE)"  must  be  typed  in 
followed  by  ALT-CODE/5.  The  program  will  then  return,  and  ask  for  the 
desired  workspace.  After  entering  the  name,  the  display  will  be  regenerated, 
using  the  workspace  specified  most  recently. 

It  should  be  noted  that  the  time  needed  to  create  a display  is  de- 
pendent on  the  complexity  of  the  workspace;  that  is,  the  number  of  panels 
and  controls. 

If  State  Switch  2 (see  Paragraph  2.  2.22)  was  activated  prior  to 
enabling  this  function,  panel  names  and  vertex  coordinates  will  be  sent  to  an 
output  file  to  be  printed  as  part  of  the  Activity  Log  when  the  program  CBM04 
has  ended.  An  example  of  this  output  is  shown  in  Figure  14. 

2.  2.  7 Visibility  Plot  Function 

The  Visibility  Plot  function  calculates  the  limits  of  the  fields  of 
vision  of  the  present  configuration  of  the  model  and  superimposes  these  limits 
over  the  canopy  and  windscreen  boundary  of  an  existing  workspace  and  plots 
them  both  on  an  on-line  Gould  plotter.  At  the  present  time,  the  workspace 
which  is  being  used  is  that  for  the  A7  cockpit.  As  the  necessary  drawings  for 
more  workspaces  become  available  to  the  system  designers,  more  boundaries 
will  be  added  to  a special  disk  file  and  be  made  available  to  the  user.  But  for 
the  present,  the  A7  is  the  only  outline  available  to  the  user.  If,  for  some 
reason,  the  disk  file  does  not  contain  any  workspace  boundary  data,  the  message 
"NO  DATA  AVAILABLE  FOR  VISIBILITY  PLOT  ON  UNIT  9"  will  be  displayed 
in  the  information  area  of  the  screen.  The  routine  is  ended  and  the  user  is 
asked  to  depress  another  function  key.  The  user  should  also  inform  the  sys- 
tem programmer  of  the  problem. 
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Once  the  function  key  has  been  depressed  and  the  boundaries  read 
in,  the  prompting  area  will  display  the  message  "ENTER  EYE  LOCATION 
(LINK)".  The  user  must  decide  on  the  eye  point  to  be  used  as  a reference 
for  the  plots.  Possible  values  are  either  8 for  Mid- Eye  point,  9 for  Right 
Eye  point  or  20  for  Left  Eye  point.  These  values  should  be  typed  in,  right 
justified  in  the  eight  digit  field  (that  is,  space  either  seven  or  six  places  and 
type  the  one  or  two  digit  value)  and  follow  by  the  ALT-CODE/5  sequence. 

Once  a valid  link  number  has  been  specified,  the  message  "PLOTTING"  is 
displayed  in  the  information  area  of  the  screen. 

The  routine  uses  the  coordinates  which  define  the  endpoint  of  the 
mid-head  link  (link  7)  and  the  coordinates  of  the  eye  location  link  to  calculate 
the  angles  of  sight  from  horizontal  and  from  vertical.  Facing  forward  and 
looking  straight  ahead  would  be  an  angle  of  0°  from  both  horizontal  and 
vertical. 

Figure  15  shows  a sample  visibility  plot  with  the  A7  outline. 

For  this  example,  the  man-model  was  positioned  in  a seated  erect  posture, 
looking  straight  ahead.  The  vision  limits  were  generated  with  respect  to  the 
angle  of  sight  of  the  Mid-Eye  point  (link  8). 

The  four  ellipses  on  the  plot  define  the  limits  of  various  visual 
fields.  The  inner  most  field,  plotted  with  the  letter  S,  defines  the  field  of 
stereo  vision,  with  both  eyes  looking  forward.  The  field  plotted  with  the  letter 
F defines  the  fixation  limits  of  vision.  The  field  plotted  with  the  letter  P 
defines  the  limits  of  peripheral  vision  associated  with  the  eyes  facing  forward 
with  respect  to  the  head.  The  outermost  field,  plotted  with  the  letter  M,  de- 
fines the  maximum  peripheral  vision  limits  for  the  extreme  eye  deviation. 

The  symbol  © is  the  eye  location  of  the  model.  In  addition  to  generating  a 
hard  copy  plot  on  the  Gould  unit,  the  routine  also  calculates  and  writes  to  the 
printer  the  three  dimensional  coordinates  of  the  visibility  plot,  in  five  degree 
angle  increments  from  -180°  from  horizontal  line  of  sight  to  +180°.  The  co- 
ordinates are  given  in  the  aircraft  system  of  coordinates.  The  listing  also 
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gives  the  coordinates  of  the  eye  location  in  the  aircraft  system.  Figure  16 
shows  the  coordinate  data  for  the  plot  in  Figure  15. 

2.  2.  8 Plot  COMBIMAN  Function 

The  Plot  COMBIMAN  function  generates  on-line  plots  of  the  man- 
model  and  workspace  configuration  currently  shown  in  the  display  area  of  the 
screen.  The  function  will  always  generate  front  and  side  views  of  the  con- 
figuration. A third  view,  the  top  view,  will  be  generated  if  State  Switch  11 
was  set  prior  to  generating  the  man-model.  For  instructions  on  setting  the 
State  Switches,  see  Paragraph  2.2.22. 

After  depressing  the  Plot  COMBIMAN  function  key,  the  user  is 
asked  to  enter  a plot  scale  factor.  Plots  may  not  exceed  60  inches  in  height; 
(for  front  and  side  view  plots,  this  will  be  the  maximum  range  along  the  Z- 
axis). 

This  should  be  considered  when  specifying  the  decimal  scale 
factor.  Plots  greater  than  10  inches  in  height  will  be  generated  on  from  two 
to  six  sheets,  each  sheet  containing  a horizontal  slice  of  data,  ten  inches  in 
height,  and  will  have  to  be  taped  together  for  the  full  plot.  Response  time 
will  be  improved  if  a plot  height  no  more  than  10  inches  is  used.  Generally 
a scale  factor  of  . 15  or  less  will  achieve  this.  To  enter  the  scale  factor, 
the  user  types  the  decimal  value  in  the  field  and  then  depresses  the  ALT- 
CODE/ 5 sequence.  When  a valid  scale  factor  has  been  entered,  that  is  one 
greater  than  0 and  less  than  1,  the  message  "PLOTTING"  will  appear  in  the 
informational  area  of  the  screen  and  the  plotter  will  generate  the  image. 

Once  the  plotting  is  finished,  the  message  "DEPRESS  PFK"  will  appear  in 
the  prompting  area  of  the  screen. 

2.2.9  Print  Data  Function 

The  Print  Data  function  prints  man-model  data  and  workspace 
data.  Man-model  data  consists  of,  for  each  link,  the  x,  y and  z coordinates 
of  the  distal  end  of  each  link,  the  transformation  angles  for  each  link,  the 
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Figure  16.  Canopy  Outline  Coordinates  in  Aircraft  System. 


weight  (mass)  of  the  link  and  the  enfleshment  semi-axes  lengths  at  the  distal 
end  of  the  link. 

Workspace  data,  for  the  workspace  currently  b-ung  displayed, 
consist  of  the  name,  type,  and  x,  y,  and  z coordinates  for  each  vertex  of  each 
workspace  panel.  Also  printed  is  the  name,  type,  panel  located  on  (if  any), 
and  coordinates  of  each  control  of  the  displayed  workspace.  An  example  of 
the  output  generated  by  the  Print  Data  function  is  shown  in  Figure  17. 

2.  2.  10  Input  N Anthropometric  Dimensions  Function 


1 

u 


The  Input  N Anthropometric  Dimensions  function  gives  the  user 
the  opportunity  to  supply  values,  either  as  percentiles  or  absolute  dimensions, 
for  each  of  the  dependent  anthropometric  variables  needed  to  construct  the 
link  system  of  the  model.  At  the  present  time,  there  are  11  dependent 
variables.  Generally,  the  user  would  use  the  Input  Two  Independent  Variables 
function  (PFK12),  but  if  the  user  has  obtained  measurements  from  a human 
subject,  this  function  would  be  useful.  This  function  can  be  selected  only  after 
the  user  has  depressed  PFK4,  23  or  24. 


The  CRT  screen  is  formatted  as  shown  in  Figure  18.  The  de- 
pendent variables  and  their  default,  or  predefined  unit  of  measurement  are 
displayed  on  the  left  side  of  the  display  area.  Alternative  units  of  measure- 
ment are  listed  under  the  heading  "AVBL  UNITS.  " 


The  user  must  first  type  in  the  response  "YES"  or  "NO"  to  the 
prompting  message  "WILL  VALUES  BE  IN  PERCENTILES".  If  the  user 
response  was  YES,  the  user  then  responds  to  the  prompt  "L.  P.  PERCENTILE" 
by  light  penning  the  appropriate  percentiles  for  each  dependent  variable  as 
they  are  underlined.  If  the  response  was  NO,  the  user  is  asked  to  "ENTER 
NEW  VALUE"  by  typing  a dimension  for  the  underlined  dependent  variable. 

The  next  prompting  message  asks  the  user  to  "L.  P.  NEW  UNIT,  IF  DESIRED.  " 
If  the  user  wishes  to  change  the  unit  of  measurement  of  the  input  dimension, 
he  would  light  pen  the  appropriate  unit  of  measurement.  Units  for  weight 
variables  must  be  either  pounds  (LB)  or  kilograms  (KG),  other  variables 
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Figure  17a.  Print  COMBIMAN  Function  Output. 


Figure  17b.  Print  COMBIMAN  Function  Output  (Continued). 
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Figure  18.  Dependent- Va riable-Input  CRT  Screen  Font 


may  be  either  inches  (IN),  or  centimeters  (CM)  or  milimeters  (MM).  If  the 
program-specified  unit  of  measurement  is  to  be  retained,  the  user  may  respond 
to  the  message  by  pressing  the  ALT-CODE/5  sequence. 

If  State  Switch  6 (see  Paragraph  2.2.22)  was  activated  prior  to 
requesting  new  anthropometry,  the  dependent  variable  names,  user  input  values 
and  those  values  converted  to  the  default  unit  of  measurement  are  sent  to  a 
print  file  on  disk  to  be  written  on  the  printer  at  the  end  of  program  CBM04. 
Sample  output  for  the  function  is  shown  in  Figure  19. 

2.2.  11  Input  Two  Independent  Variables  Function 

The  Input  Two  Independent  Variables  function  gives  the  user  the 
opportunity  to  select  two  anthropometric  variables  and  enter  values  for  each. 
One  of  these  variables  will  be  highly  correlated  to  the  mass  variables  of  the 
model,  and  the  other  will  be  highly  correlated  to  the  length  variables  of  the 
model.  One  of  the  key  advantages  of  this  function  is  the  user  need  not  have 
values  in  mind  for  all  eleven  dependent  anthropometric  dimensions,  as  with 
PFK12  (Paragraph  2.2.  10).  Instead,  the  user  can  select  two  key  variables 
to  suit  his  particular  requirements,  supply  the  values,  and  the  program  will 
calculate  values  for  the  remaining  dependent  variables  through  the  use  of 
regression  equations  which  are  part  of  the  reference  regression  member. 
Values  supplied  by  the  user  can  be  either  percentiles  or  absolute  dimensions. 
This  function  can  be  selected  only  after  the  user  has  depressed  PFK4,  23  or 
24. 

The  CRT  is  formatted  as  shown  in  Figure  20.  The  left  and  center 
portions  of  the  screen  contain  the  columns  of  mass  and  length  related  vari- 
ables, respectively.  To  the  right  of  each  variable  name  is  the  default  or  pre- 
defined unit  of  measurement.  The  right  portion  of  the  screen  contains  a 
column  of  alternative  units  of  measurement  (labeled  "AVBL  UNITS"),  and  a 
column  of  percentile  names  (labeled  "AVBL  PCTL"),  for  which  values  can 
be  obtained  from  the  referenced  survey  member. 
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Figure  20.  Independent- Variable-Input  CRT  Screen  Format. 


The  first  prompting  message  the  user  sees  is  "ENTER  NEW 
STD  ERROR".  This  standard  error  value  is  used  in  the  equation  in  the  routine 
which  calculates  the  range  of  permis sable  values  for  the  second  independent 
variable  selected.  If  the  default  value  of  1.  65  is  retained,  the  range  will 
include  approximately  90%  of  all  possible  values  for  the  variable.  Increasing 
the  standard  error  will  increase  the  range;  decreasing  it  will  decrease  the 
range.  The  value  the  user  types  in  must  be  a real  number,  that  is,  include 
a decimal  point,  and  must  fall  between  -3.  and  +3.  If  the  default  value  of  1.  65 
is  suitable,  the  user  may  respond  by  depressing  the  ALT-CODE/5  sequence. 

The  next  message  asks  "WILL  VALUES  BE  IN  PERCENTILES". 

If  the  user  types  "YES",  values  will  be  input  by  light  penning  a percentile 
from  the  column  "AVBL  PCTL".  If  the  response  was  "NO"  or  just  the  ALT- 
CODE/ 5 sequence,  values  for  the  selected  variables  will  be  typed-in  using 
the  alphanumeric  keyboard.  For  values  to  be  input  as  percentiles.  Table  1 
shows  the  sequence  of  system  messages  and  user  responses  to  be  followed. 

If  the  values  are  to  input  as  absolute  values  via  the  alphanumeric  keyboard 
the  user  should  use  Table  2 as  a guide  to  the  sequence  of  system  messages 
and  user  responses.  Once  all  the  independent  values  have  been  supplied,  the 
routine  calculates  the  surface  dimensions  required  to  construct  the  link  sys- 
tem of  the  model.  These  dimensions  are  calculated  based  on  multiple  re- 
gression equations  in  the  referenced  regression  member  and  on  the  user 
supplied  dimensions. 

If  State  Switch  6 (see  Paragraph  2.  2.  22)  was  activated  prior  to 
requesting  new  anthropometry,  the  two  independent  variables,  their  values 
as  the  user  defined  them,  and  their  values  converted  to  the  preferred  unit  of 
measurement,  will  be  written  to  a output  file  on  disk,  to  be  sent  to  the  printer 
when  the  program  CBM04  has  ended.  In  addition,  the  dependent  variable  names 
and  their  calculated  values  will  also  be  sent  to  the  output  file.  Figure  21 
is  an  example  of  this  output. 
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TABLE  1 


PROGRAM  MESSAGES  AND  USER  RESPONSES  FOR  PFK11 
WHEN  VALUES  WILL  BE  INPUT  AS  PERCENTILES 

(Program  Responses  Are  Listed  in  Parenthesis) 


PROGRAM  MESSAGES 

USER  RESPONSES 

L P.  FIRST  INDEP  VARIABLE 

Light  pen  a variable  from  either  mass 
or  length  column. 

(Selected  variable  will  be  underlined 
by  program.  ) 

L.P.  PERCENTILE 

Light  pen  percentile  number  from  the 
column  "AVBL  PCTL" 

(Selected  percentile  will  be  displayed 
next  to  underlined  variable.  ) 

LP  INDEP  VBL  IN  OTHER  COL 

Light  pen  a variable  from  the  column 
not  selected  the  first  time. 

(Selected  variable  will  be  underlined, 
if  it  is  in  the  other  column,  and  a 
permissible  range  of  percentile 
values  will  be  displayed  in  the  infor- 
mation area.  ) 

L.P.  PCTL  WITHIN  RANGE 

Light  pen  a percentile  number  from 
the  column  "AVBL  PCTL"  which  lies 
within  the  range  of  values  displayed. 
(Selected  percentile  will  be  checked 
and  displayed  next  to  underlined 
variable.  ) 
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TABLE  2 


PROGRAM  MESSAGES  AND  USER  RESPONSES  FOR  PFK11 
WHEN  VALUES  WILL  BE  INPUT  AS  ABSOLUTE  DIMENSIONS 

(Program  Responses  Are  Listed  in  Parenthesis) 


PROGRAM  MESSAGES 

USER  RESPONSES 

L.  P.  FIRST  ENDEP  VARIABLE 

Light  pen  a variable  from  either  mas*  or  length 
column. 

(Selected  variable  is  underlined.  ) 

ENTER  NEW  VALUE 

Type  in  real  number  value  via  the  alphanumeric 
keyboard,  followed  by  the  ALT-CODE/5  sequence. 
(Typed  value  will  be  displayed  next  to  underlined 
variable.  ) 

L.  P.  NEW  UNIT,  IF  DESIRED 

If  a unit  of  measurement  other  than  the  one  listed 
next  to  the  underlined  variable  is  desired,  light 
pen  a new  unit  from  the  column  "AVBL  UNITS". 

If  no  change  is  desired,  press  ALT-CODE/5 
sequence. 

(The  system  checks  that  the  unit  is  valid  for  the 
type  of  variable  and  displays  it  next  to  the  input 
value.  ) 

L.  P.  INDEP  VBL  IN  OTHER  COL 

Light  pen  a variable  from  the  column  not 
selected  the  first  time. 

(Selected  variable  will  be  underlined  if  it  is  in 
the  proper  column;  a permissible  range  of 
absolute  values  in  the  preferred  unit  of  the 
second  variable  will  be  displayed  in  the  informa- 
tion area. ) 

ENTER  NEW  VALUE 

Type  in  real  number  value  within  the  displayed 
range,  via  the  alphanumeric  keyboard,  followed 
by  the  ALT-CODE/5  sequence. 

(Typed  value  will  be  verified  and  displayed  next 
to  underlined  variable.  ) 

L.  P.  NEW  UNIT,  IF  DESIRED 

Press  ALT-CODE/5  sequence. 

(Because  the  permitted  range  is  in  the  preferred 
unit  of  measurement,  and  the  value  input  must 
be  within  that  range,  it  is  not  possible  to  change 
units  for  the  second  value  at  this  time.  ) 
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The  last  message  asked  of  the  user  by  this  function  is  "TABLE 
OF  LINK  DATA  (Y/N)".  If  the  user  wants  to  scan  the  table  of  link  data,  which 
includes  link  names,  lengths  and  transformation  angles,  and  make  changes, 
he  should  type  "YES",  then  ALT-CODE/ 5.  If  not,  he  can  press  the  ALT-CODE/5 
sequence.  Instructions  on  changing  the  contents  of  the  table  will  be  given 
in  Paragraph  2.  2.  12. 

2.  2.  12  Display  Table  Function 

The  Display  Table  function  gives  the  user  the  opportunity  to  use 
existing  anthropometric  data  and  scan  the  table  of  link  data  and  make  changes 
to  the  values,  as  needed.  Because  the  table  displays  calculated  link  lengths, 
the  anthropometry  of  the  model  must  have  been  defined  previously.  The  table 
which  is  displayed  is  shown  in  Figure  22. 

For  each  link  in  the  man -model,  the  name,  length  and  its  per- 
centile value,  mass  and  its  percentile  value,  and  the  link's  transformation 
angles  are  displayed.  The  percentile  values,  mass,  and  centroid  distances 
are  not  yet  incorporated  into  the  program  and  the  values  shown  will  always 
be  zero.  Modification  of  these  values  has  no  effect.  The  user  can  modify 
the  values  of  the  tables  by  light  penning  the  value  to  change,  typing  a new  value, 
and  pressing  ALT-CODE/5.  When  the  user  has  finished  making  changes,  he 
signals  ALT-CODE/5  again.  The  transformation  angles  in  this  display  can 
modified  to  place  the  man-model  in  whatever  position  desired. 

2.  2.  13  Design  Panel  Function 

The  Design  Panel  function  allows  the  user  to  add  a workspace 
panel  to  the  workspace  (if  any). 

The  user  types  a name,  type  code  (currently  ignored),  sequence 
number,  and  number  of  vertices  for  the  panel  being  defined,  in  response  to 
prompting  messages  from  the  program.  Then,  with  the  light  pen,  program 
function  key  22  (PFK22),  and  the  light  pen  tracking  symbol,  the  user  defines 
the  vertices  of  the  panel. 

55 


ENTER  NEW  VALUE 


.ooooooooooooooooooooooooo-ooo"-000 

^oVoVoVojoVo'ooowrtoo^ooojow 

* 1 7 - - 

<Or«.OOflOOOOOrOO«OO«r0OOoeO9Or<>O<>r 

t-  II  I I *"  ' ' 

I I 

,0000  o o o 00  o o o T o o o 0 o o «r  00  0 © o © © 0 © © © © © 

rooooooooo0ooMO.oooooMO°oooowooo<>|00 

ar0  rr  <rr-<T  rr~*r  r -or 


OOOOOOO  00  00000000  o 00  00  00000000000 


1 o o 00  00  000000000000000000000000000 

1 

1 

1 00000000000  00000  00  000000  000  000000 

* - 

IAO  OO  OOOO  OO  OO  OOOO  OOOOOOO  000000  00  ©o©> 
</> 


I 000000000000000000000000000000000 

I \ 

OLr* ^ Lfyo O — in  mr-  -DO*- OVT  inr-  -or—  Ok—  f->r- o — ro 
2®  -®  in  © 00  in'  — •*>—  — — a-CM—CNsrr—  — <j~  C*—  csti — »^ioo  r\in  00  r~  in 


»*5*»o*%rrrc  j j 


56 


* V'N'J*  ’ ^ I* 


•»«*»*> 


1 


Figure  22.  Table  of  Link  Values  as  Shown  on  CRT  Display. 
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For  each  vertex  to  be  defined,  the  program  displays  a light  pen 
tracking  symbol  (a  series  of  dots)  in  the  middle  of  the  left  view  of  the  man- 
model  and  workspace.  The  user  then  moves  the  symbol  about,  using  the  light 
pen,  until  he  has  moved  the  symbol  to  the  place  where  he  wishes  the  vertex. 
Depressing  PFK22  instructs  the  program  to  take  this  set  of  two-dimensional 
data  into  the  x,  y,  and  z coordinate  computation  for  the  vertex.  The  tracking 
symbol  then  appears  in  the  right  view  in  the  center  of  a line.  The  line  is 
drawn  horizontally  at  the  same  height  the  tracking  symbol  was  positioned 
on  the  left  view  when  PFK22  was  depressed.  The  user  moves  the  symbol 
as  before  to  the  desired  location  on  the  line  on  the  right  side  and  again  depresses 
PFK22.  Only  the  horizontal  component  of  the  symbol  location  is  used  in  the 
resultant  x,  y,  and  z coordinate  computation.  After  the  second  and  successive 
vertices  are  defined  in  the  same  manner,  lines  are  drawn  between  vertices. 

The  panel  thus  defined  can  be  treated  as  any  other  panel.  It  will 
not,  however,  be  added  to  the  workspace  definition  on  the  Workspace  Data 
Base. 

2.  2.  14  Define  Control  Function 


The  Define  Control  function  allows  the  user  to  add  a workspace 
control  to  the  current  workspace  (if  any). 

The  user  types  a name  and  a type  code,  and  light  pens  a location 
for  the  control  in  the  same  fashion  as  for  a panel  being  defined  in  the  Design 
Panel  function. 

The  control,  once  defined,  can  be  manipulated  as  any  other 
control,  but  it  will  not  be  added  to  the  workspace  definition  on  the  Workspace 
Data  Base. 

2.2.  15  Delete  Panel  Function 

The  Delete  Panel  function  allows  the  user  to  remove  a work- 
space panel  from  the  current  workspace  in  memory.  It  does  not  remove  the 
panel  from  the  associated  member  in  the  Workspace  Data  Base.  Once 
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deleted,  the  panel  cannot  be  recalled.  It  must  be  either  recreated  via  the 
Design  Panel  function,  or  retrieved  via  the  Retrieve  Workspace  function. 

To  delete  a panel,  the  name  of  the  panel  must  be  typed  via  the 
alphanumeric  keyboard.  If  the  panel  specified  does  not  exist,  the  program 
repeats  the  prompt  until  the  user  specifies  an  existing  panel,  or  signals 
ALT-CODE/5.  If  no  name  is  specified  by  signaling  only  ALT-CODE/5, 
the  function  request  is  ignored  and  no  deletion  occurs. 

2.2.  16  Delete  Contiol  Function 


The  Delete  Control  function  allows  the  user  to  remove  a work- 
space control  from  the  current  workspace  in  memory.  It  does  not  remove 
the  control  from  the  workspace  definition  in  the  Workspace  Data  Base.  Once 
deleted,  the  control  cannot  be  recalled  using  the  Include  Object  function.  It 
must  either  be  recreated  via  the  Define  Control  function  or  re-retrieved  via 
the  Retrieve  Workspace  function. 

To  delete  a control,  the  name  of  the  control  must  be  specified 
via  the  alphanumeric  keyboard.  If  the  control  specified  does  not  exist,  the 
program  repeats  the  prompt  until  an  existing  control  name  is  given  by  the  user 
or  no  name  is  specified  by  pressing  only  ALT-CODE/5.  If  no  name  is  spec- 
ified, the  function  request  is  ignored,  and  no  action  (deletion  of  controls) 
occurs. 

2.  2.  17  Change  Panel  Function 

The  Change  Panel  function  allows  the  user  to  change  a workspace 
panel.  Changes  permitted  are  change  in  name,  change  in  type,  change  in 
sequence  number,  and  change  in  the  location  of  any  or  all  vertex  locations. 

The  user  is  asked  to  specify  the  current  name  of  the  panel  he 
wishes  to  change.  Then  the  program  asks  for  a new  name,  new  type,  and  new 
sequence  number,  and  if  he  desires  to  change  the  location  of  any  vertex.  If 
no  changes  for  a particular  item  are  to  be  made,  the  user  merely  presses 
ALT-CODE/5  without  giving  a reply.  Changing  the  location  of  a vertex  is 


done  by  light  penning  the  line  whose  end  point  constitutes  the  vertex  to  be 
changed.  The  new  location  is  then  specified  in  the  same  manner  as  vertices 
are  defined  in  the  Design  Panel  function.  After  each  vertex  is  redefined,  the 
program  redraws  the  affected  panel  with  the  change.  After  the  last  vertex 
has  been  redefined,  the  user  indicates  he  is  finished  by  pressing  ALT-CODE/5. 

None  of  the  changes  made  by  this  function  affect  any  members 
of  the  Workspace  Data  Base. 

2.2.  18  Change  Control  Function 

The  Change  Control  function  allows  the  user  to  change  a work- 
space control.  Changes  permitted  are  change  in  name,  change  in  type,  and 
change  in  location. 

The  user  is  asked  to  specify  the  current  name  of  the  control  he 
wishes  to  change.  The  program  asks  for  a new  name  and  new  type,  and  if  the 
user  desires  to  change  the  location  of  the  control.  If  no  change  is  desired 
for  a particular  item,  the  user  simply  presses  ALT-CODE/5.  Redefining 
the  location  of  a control  is  done  in  the  same  fashion  as  controls  are  defined 
in  the  Define  Control  function. 

None  of  the  changes  made  by  this  function  affect  any  member  of 
the  Workspace  Data  Base. 

2.  2.  19  Note  Light  Pen  Location  Function 

The  Note  Light  Pen  Location  function  enables  the  user  to  select 
points  on  the  orthogonal  views  of  the  display  area  of  the  screen  which  will  be 
converted  to  real-world  x,  y,  and  z coordinates  to  define  vertex  and  control 
positions.  The  function  can  be  used  only  after  PFK16,  17,  20,  or  21  ha'  e been 
activated.  A more  detailed  description  of  the  use  of  the  function  is  described 
in  Paragraph  2.2.  13. 
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2.  2.  20  Reset  Slumped  Posture  Function 


As  shown  in  Figure  10,  the  Reset  Slumped  Posture  function  is 
one  of  the  three  which  may  be  activated  to  generate  the  model.  Prior  to  ask- 
ing the  user  for  regression  and  survey  member  names,  the  function  resets 
the  transformation  angles  of  the  model  so  it  will  assume  a slumped  posture, 
like  that  shown  in  Figure  23.  The  function  then  passes  control  to  the  routine 
used  by  the  Retrieve  Anthropometry  function.  The  user  should  refer  to 
Paragraph  2.  2.  5 for  all  program  messages  and  user  responses  required  to 
specify  the  anthropometry  and  generate  the  model. 

2.  2.  21  Reset  Reach  Posture  Function 

As  shown  in  Figure  10,  the  Reset  Reach  Posture  function  is  one 
of  the  three  which  may  be  activated  to  generate  the  model.  Prior  to  asking 
the  user  for  regression  and  survey  member  names,  the  function  resets  the 
transformation  angles  of  the  model  so  it  will  assume  an  extended  reach  posture, 
like  that  shown  in  Figure  24.  The  function  then  passes  control  to  the  routine 
used  by  the  Retrieve  Anthropometry  function.  The  user  should  refer  to 
Paragraph  2.2.  5 for  all  program  messages  and  user  responses  required  to 
specify  the  anthropometry  and  generate  the  model. 

2.  2.  22  Switch  State  Function 

The  Switch  State  function  allows  the  user  to  specify  what  state 
he  wishes  the  program  to  run  in.  Table  3 shows  the  various  swtiches  avail- 
able and  the  meanings  of  their  state. 

When  this  function  is  invoked,  the  user  specifies  which  state 
switch  he  wishes  to  change  by  typing  the  integer  number,  right  justified  in  a 
eight  character  field.  The  switch  number  is  followed  by  pressing  ALT-CODE/5. 
The  state  of  the  switch  is  specified  by  typing  "ON"  or  "OFF"  followed  by 
pressing  ALT-CODE/5. 
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Figure  24.  Side  View  (X-Z  Plane)  of  Model  in  Extended  Reach  Posture. 
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SWITCH 

NUMBER 

IF  ON 

IF  OFF 

1 

Shoulder  Harnesses  Operator. 

No  Shoulder  Harness  for  Operator. 

2 

Prints  Messages  CBM006I  and 
CBM007I  (See  Paragraph  2.4). 

Messages  CBM006  and  CBM007 
suppressed. 

5 

No  enUeshment  on  model. 

Enflesh  COMBIMAN  model. 

6 

Print  surface  dimensions  and 
internal  links  as  calculated. 

(As  in  Figure  19  and  Figure  21.  ) 

Suppress  printing  of  surface  and 
link  length  data. 

11 

Generate  enfleshment  points  for 
x-y  viewing  plane,  as  well  as 
x-z  and  y-z  planes. 

Calculate  points  for  x-z  and  y-z 
planes,  only. 

72 

Matrices  (link)  printed,  as  shown 
in  Figure  13. 

No  matrices  printed. 

3-  4 . 
7-10  f 
12-71  > 

Reserved. 

2.  2.  23  Restart  Program  Function 


The  Restart  Program  function  allows  the  user  to  start  program 
CBM04  over  again  as  though  the  program  were  being  re-executed. 

2.  2.  24  End  Program  Function" 

The  End  Program  function  allows  the  user  to  stop  execution  of 
program  CBM04  and  let  the  control  of  the  computer  return  to  the  Operating 
System. 

2.  3 EXECUTING  THE  JOB 

This  sequence  is  intended  to  assist  the  user  in  loading  the  program 
CBM04,  specifying  processing,  handling  error  procedures,  obtaining  output, 
and  ending  the  program.  It  will  not  describe  data  formats  and  program  func- 
tions as  these  were  described  in  detail  in  Paragraph  2.  2 of  this  section. 

2.  3.  1 Loading  the  Program  CBMC4 

Prior  to  loading  the  program  CBM04,  the  user  should  check  to 
be  sure  all  the  devices  and  files  required  by  the  program  are  available.  The 
files  which  are  needed  are  shown  in  Table  4.  Normally,  all  the  devices  will 
be  available  on  the  HESS  Facility,  especially  if  other  jobs  have  been  running. 
The  graphics  unit  specified  on  the  FT  10  card  must  be  enabled.  This  may  be 
accomplished  by  pressing  the  white  "POWER  ON”  button  to  the  right  of  the 
display  unit  to  be  used.  If  plots  are  to  be  generated,  the  Gould  plotter  should 
be  enabled  and  ready.  It  will  generally  be  enabled,  but  the  user  should  push 

•I 

? down  on  the  two  white  buttons  on  top  of  the  plotter  to  be  sure  the  paper  is 

loaded  properly.  If  any  of  the  devices  are  not  enabled  when  they  are  called 

by  the  program,  the  program  will  terminate  automatically, 
i 

In  addition  to  checking  the  units  required  by  program  CBM04, 
the  user  should  be  sure  that  a large  enough  partition  of  computer  memory 

* 

exists  in  which  to  run  the  job.  To  insure  this,  the  user  should  follow  these 

I 
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TABLE  4 


PROGRAM  CBM04  FILES  AND  ASSOCIATED  FORTRAN  IV 

UNIT  NUMBERS 


FORTRAN  IV 
UNIT  # 

DEVICE 

CLASS* 

DESCRIPTION 

USED 

BY 

BCD/ 

BINARY 

INPUT/ 

OUTPUT 

1 

SQ 

Initialization  Data 

CBMINT 

Binary 

Input 

2 

DA 

Anthropometric  Data  Base 

CBMIN1 

Binary 

Input 

3 

DA 

Workspace  Data  Base 

CBMWSR 

Binary 

Input 

4 

DA 

Task  Data  Base 

CBMTSK 

Binary 

Input 

s 

UR 

Not  Used;  Reserved 

BCD 

Input 

6 

UR 

Printed  Output 

(Many) 

BCD 

Output 

7 

UR 

Punched  Output  (Not  Used) 

BCD 

Output 

8 

SQ 

Audit  Trail 

(Many) 

BCD 

Output 

9 

SQ 

Workspace  Outline 

CBMVIS 

Binary 

Output 

10 

GR 

Graphical  Display 

(GSP) 

Binary 

I/O 

11-15 

(Reserved) 

SYSPLOT 

PL 

Plot  Data 

Many 

Binary 

Output 

*SQ  - Sequential  Device,  like  tape,  cards,  printer. 
DA  - Direct  Access,  like  disc,  drum. 

GR  - Graphical  Display  Device. 

UR  - Unit  Record  Device,  like  cards,  printer,  etc. 
PL  - Electrostatic  Plotter. 
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System  Action:  The  request  for  a regression  name  is  repeated 


steps  while  sitting  in  front  of  the  typewriter -like  console  (Unit  OIF)  at  the 
IBM  370/  155  Central  Processing  Unit  (CPU): 


1)  Hit  the  [REQUEST  [button,  when  the  PROCEED  light  comes  on, 
type: 

n^  list 


and  hit  the  END  | button. 


(The  symbol  A indicates  one  depression  of  the  space  bar.  ) 

2)  Wait  for  the  system  to  respond  with  a partition  definition  followed 
by  the  message,  00  IEE802A  ENTER  DEFINITION. 


3)  Hit  the  REQUEST  button  and  type: 


rA00,p0  = (cd,  280k),  [END 


REQUEST  r^OO,  pl=(wtr,  18k),  END 


REQUEST  r^OO,  p2  = (ab,  10k),  p2=last,  end  END 


4)  Go  to  the  card  reader,  lift  the  card  weight  off  the  input  hopper  and 
place  a stack  of  about  10  end-of-job  cards  (cards  with  only  //  punched 
in  the  first  two  columns)  in  the  hopper,  with  the  bottom  edge  down 
and  away  from  you.  Replace  the  weight,  hit  the  START  and  END- 
OF-FILE  buttons  on  the  reader  and  wait  for  the  cards  to  be  read 
through. 

5)  Wait  for  the  system  to  complete  the  partition  definition  and  respond 
with  the  message  "IEE805I  DEFINITION  COMPLETED"  on  the 
console. 

6)  Type  the  following  sequence  on  the  console: 


REQUEST  s^wtr.pl,  OOe  END 


REQUEST  s^rdr.  s,  00c  END 


REQUEST  s^init.  all  END 
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CBM043I  USER  CHOOSES  TO  INPUT  nn  DEPENDENT  VARIABLES. 
Issued  By:  CBMDEP. 
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7)  Wait  for  the  message  "IEF403I  RDR  STARTED"  to  be  typed  on 
the  console. 

The  user  can  now  load  the  deck  labeled  CBM04R.  The  Job 
Control  Cards  contained  in  the  deck  are  shown  in  Figure  25.  The  user  should 
go  to  the  card  reader  and  remove  the  weight  from  the  hopper.  Place  the  deck 
followed  by  about  10  end  of  job  cards  in  the  hopper  with  the  bottom  edges  of 
the  cards  facing  down  and  away.  Replace  the  weight  over  the  deck  and  press 
the  START  button  on  the  card  reader.  Wait  for  the  deck  to  be  read  through  and 
for  the  message  "IEF403I  CBM04R  STARTED"  to  be  printed  at  the  console. 

The  program  is  now  loaded  and  in  about  30  seconds,  the  screen  format  similar 
to  that  shown  in  Figure  6 should  appear  on  the  CRT  unit  specified  in  the  FT  10 
card. 

2.  3.  2 Selecting  Functions  and  Entering  Data 

Once  the  program  has  been  loaded,  theCRT  screen  has  been 
formatted,  and  the  message  "DEPRESS  PFK"  appears  in  the  prompting  area 
of  the  screen,  the  user  can  begin  processing  by  momentarily  depressing  the 
appropriate  lighted  function  key  on  the  Program  Function  Keyboard.  Explana- 
tion of  the  processing  performed  by  each  anabled  or  lighted  function  key  is 
explained  in  Paragraph  2.  2. 

The  program  does  not  receive  any  input  data  via  computer  cards. 
All  data  is  kept  on  data  bases  created  and  maintained  by  the  program  CBMAM 
and  CBMWM  (see  Sections  3 and  4).  The  user  may  select  from  these  data  or 
may  modify  them  to  suit  the  situation.  All  interaction  with  the  program  is 
done  via  the  devices  of  the  CRT,  that  is  the  Program  Function  Keyboard,  the 
Alphanumeric  Keyboard,  or  the  Light  Pen. 

2. 3. 3 Error  Procedures 

The  program  CBM04  performs  some  preliminary  error  checking 
as  the  user  supplies  data  to  the  program.  The  majority  of  the  checking  is  for 
data  values  which  are  outside  the  limits  specified  by  the  program.  For  example, 
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//CBM04R  JOB  ( J0R807 » KO ) » EVANS  »MSGLEVEL=i t CL ASS=D 
/ / JQBL  I B DO  DSN=COMBIMAN.LlNKLIB,DISP=CLO 
//COMBIMAN  EXEC  PGM=C3M04 

// SYSUT1  DD  SPACE=(TRK, (40) ) ,UNIT=SYSCA 

//FTOlFOOl  DD  DSN-SME.  INITDATA*DISP=OLD 
//FTU2F001  DD  DSN=COMBIMAN.ANTHDATA,OI SP=CLD 
/ /FT 03F00 1 DD  DSNAME=CGMB IMAN.WKSPDATA , D I SP=SHR 
/ /FT 04F001  DD  DSNAME=COMB  IMAN . TASKCATA ,D I SP=SHR 
//FT05F001  DD  DDNAM£=SYS  IN 
//FT06F00 I DO  SYSOUT=A 
//FT07F001  DD  DUMMY 

//FT08FQQ1  DD  0 IS P= ( , PASS ) » SPACE* ( 12 1C , ( 25 , 10 ) ) , UNI T=S YSu A 
//  CCB=( LRECL* 121*RECFM=FB»8LKSIZE=1210) 

//FTG9F0Q1  DD  DSN=SME. V ISDATA , D I SP=OLD 
/ /FTIOFOO I DD  UNIT*1E0 
//SYSPLOT  DD  UN  I T=GOULD 

//SYSPCUT  DO  SYSOUT=A 

//SYSIN  DD  * 

/* 

//PRINT  EXEC  PGM= IEBGENER»COND=EVEN 

//SYSUTI  DO  DSN=*.CQMBI MAN. FT0  8F00 1 1 01 SP=( OLD  » DELETE ) 
//SYSUT2  DO  SYSOUT =A»DCB=(3LKSIZE= 121 »RECFM=F A ) 

//SYSPRINT  DO  DUMMY 
//SYSIN  DD  DUMMY 
/* 

// 


Figure  25.  Job  Control  Cards  for  Program  CBM04R. 
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State  Switch  numbers  must  be  between  1 and  72,  the  maximum  number  of  panels 
for  any  workstation  configurations  to  be  displayed  cannot  exceed  250,  and  all 
man-model  dimensional  data  entered  must  be  positive  values.  If  the  user 
should  light  pen  or  type  in  values  out  of  range,  the  prompting  message  will 
inform  him  of  this  and  ask  for  him  to  retry  the  entry.  Other  limitations  have 
been  discussed  in  the  appropriate  areas  of  Paragraph  2.  2. 

When  specifying  alphanumeric  data,  the  user  can  expect  the 
program  to  perform  error  checking  when  the  name  or  title  can  be  checked 
against  lists  of  valid  names  or  titles.  For  example,  workspace  member 
names  will  always  be  checked  against  the  member  directory  to  assure  a valid 
name.  However,  if  the  user  is  creating  a panel  or  control  and  specifying  a 
new  name,  the  user  is  responsible  for  noting  the  name  as  typed  for  future 
manipulations  to  the  panel  or  control. 

When  typing  numeric  data,  care  should  be  taken  to  type  a decimal 
point,  not  a comma,  as  the  program  CBM04  does  not  check  for  this,  but  the 
IBM  System  does.  Automatic  termination  of  the  program  could  result  from 
such  typing  errors,  if  not  corrected  before  the  entry  is  sent  to  the  program 
(i.  e.  , signaling  the  A1jT-CODE/5  sequence). 

If  a character  is  incorrectly  typed  when  inputting  data  via  the 
alphanumeric  keyboard,  it  is  possible  to  backspace  the  cursor  (an  underbar 
character)  to  the  character  in  question  and  retype  from  the  incorrect  space 
on  the  end.  The  backspace  key  is  on  the  top  row  of  the  keyboard,  to  the 
right.  Where  appropriate,  error  messages  are  sent  to  an  output  file  for 
printing  after  the  completion  of  Program  CBM04.  The  message  numbers  and 
formats  are  listed  and  described  in  Paragraph  2.  4. 

2.  3.  4 Obtaining  Output  Data 

Printed  output  of  the  program  CBM04  is  sent  to  a disk  file  while 
the  program  is  running.  The  file  is  automatically  sent  to  the  printer  at  the 
end  of  the  job.  Two  types  of  output  may  be  generated  by  the  program.  The 
first  type  varies  in  length  depending  on  the  user's  selection  of  appropriate 

69 


State  Switches  and  the  activity  of  the  Print  COMBIMAN  function  key.  The 
formats  for  this  type  were  described  in  the  appropriate  sections  of  Paragraph 
2.  2.  Generally,  this  type  of  output  gives  the  user  information  on  user  selec- 
tion of  anthropometric  variables  and  values,  computer  calculated  link  and  en- 
fleshment  data,  and  three-dimensional  workstation  configurations. 

The  second  type  lists  actions  taken  by  the  user  in  the  form  of 
an  activity  log.  The  messages  of  this  log  are  sent  to  a separate  disk  file  and 
printed  as  a separate  job  step  in  the  CBM04R  deck.  A sample  activity  log 
is  shown  in  Figure  26. 

2.  3.  5 Ending  the  Program 

The  main  method  for  normally  terminating  the  program  is  to 
use  the  END  program  function  key.  Another  method  to  terminate  execution 
of  the  program  is  to  use  the  CANCEL  key  on  the  IBM  2250  Display  Unit.  When 
this  key  and  the  ALT  CODING  key  are  depressed,  the  Operating  System  displays 
three  options,  one  of  which  is  to  be  light  penned.  This  display  is  seen  in 
Figure  27. 

Light  penning  the  TERMINATE  option  terminates  the  program 
without  producing  a memory  dump  of  the  program  CBM04.  The  DUMP  option 
terminates  the  program  and  dumps  the  contents  of  the  partition  of  memory 
occupied  by  the  program.  RESUME  resumes  the  execution  of  program  CBM04 
as  though  the  CANCEL  key  had  not  been  used. 

Either  the  use  of  the  END  program  function  key,  or  the  Cancel 
key  on  the  ANKB  should  cause  the  CRT  display  to  go  blank  and  the  message 
"IEF 4041  CBM04R  ENDED"  to  appear  on  the  console  typewriter.  If  the 
message  does  not  appear  within  60  seconds  after  ending  the  program,  the 
program  may  be  cancelled  by  pressing  the  REQUEST  key  on  the  console, 
typing  "c&CBM04R",  and  pressing  the  END  key.  The  above  message  should 
then  appear,  and  all  printed  output  will  be  sent  to  the  printer. 
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CBM001I  COMBIMAN  V4,  DAT E=12/ 27/ 76»  TIME=14.44.31. 
CBM033I  REGRESSION  VALUES  FROM  MEMBER  REGRESOl. 

CBMGI5I  SURVEY  CATA  FROM  67SURVEY 

CBM040I  USER  CHOOSES  TO  INPUT  2 INDEPENDENT  VARIABLES. 
CSM041I  INPUT  VARIABLES  MILL  BE  IN  PERCENTILES. 

CBM092I  VISIBILITY  PLOT  GENERATED  SUCCESSFULLY. 

C3M033 I REGRESSION  VALUES  FROM  MEMBER 
CBM0I5I  SURVEY  DATA  FROM 

CBM040I  USER  CHOOSES  TO  INPUT  2 INDEPENDENT  VARIABLES. 
CBM041I  INPUT  VARIABLES  WILL  BE  IN  PERCENTILES. 

CBM033I  REGRESSION  VALUES  FROM  MEMBER 
C3M015I  SURVEY  DATA  FROM 
CBM033I  REGRESSION  VALUES  FROM  MEMBER 
CBM015I  SURVEY  DATA  FROM 

CBM092I  VISIBILITY  PLOT  GENERATED  SUCCESSFULLY. 

CBM033I  REGRESSION  VALUES  FROM  MEMBER 
CBM0I5I  SURVEY  CATA  FROM 

CBM092I  VISIBILITY  PLOT  GENERATED  SUCCESSFULLY. 

CBM002I  PROGRAM  ENO. 


Figure  26.  Sample  Activity  Log. 
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2.4  PROGRAM  MESSAGES -INFORMATION  AND  ERROR  TYPE 


The  program  CBM04  prints  out  both  instructional  and  action  messages. 
The  message  format  for  both  is  as  follows: 


CBMOnni  Message  Text 


where: 


CBM 

0 

nn 

i 


- identifies  the  message  as  coming  from  the  COMBIMAN 
system, 

- identifies  the  program  in  which  the  message  was  issued, 
in  this  case,  CBM04, 

- is  the  message  number, 

- is  the  action  code  (I=informational,  A=action  to  be  per- 
formed), and 


message  text  - is  the  message  text. 


The  messages  in  effect  to  date  are  as  follows: 


CBM001I  COMBIMAN  V4,  DATE=yy.  ddd,  TIME-hh.  mm.  ss. 

Issued  By:  CBMINT. 

Reason:  Program  CBM04  has  been  executed.  The  date  and 

time  are  that  of  invocation. 

System  Action:  Execution  continues. 

User  Action:  None. 


CBM002I  PROGRAM  END. 

Issued  By:  CBMRTS. 

Reason:  The  user  either  requested  the  End  Program  function 

or  the  Restart  Program  function. 

System  Action:  The  program  is  either  ended  or  restarted  as 
requested. 

User  Action:  None. 


CBM006I  control  name,  TYPE=nn,  XYZ  = (nn.  nn,  nn.  nn,  nn.  nn) 

Issued  By:  CBMWSR. 

Reason:  The  user  has  defined  a control  to  the  system  via  the 

Workspace  Retrieval  function  or  the  Define  Control 
function. 

System  Action:  The  control  definition  is  accepted. 

User  Action:  None. 
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CBM007Inn.nn  nn.  nn  nn.nn  nn.  nn  nn.nn  nn.  nn  nn.  nn  nn.  nn  nn.  nn 

CBM007Inn.nn  nn.nn  nn.nn 

Issued  By:  CBMWSR. 

Reason:  The  user  has  defined  a panel  to  the  system  via  the 

Workspace  Retrieval  function  or  the  Design  Panel 
function. 

System  Action:  The  defined  panel  is  accepted. 

User  Action:  None. 

CBM008A  W/S  MEMBER  membername  NOT  FOUND. 

Issued  By:  CBMWSR. 

Reason:  User  requested  the  program  via  the  Workspace  Re- 

trieval function  to  retrieve  the  workspace  named 
membername,  but  that  member  was  not  found  on  the 
workspace  data  base. 

System  Action:  A new  membername  is  requested  of  the  user. 
Retrieval  is  attempted  under  the  new  name. 

User  Action:  Respond  with  a membername  that  exists,  or  (EOB) 
to  cancel  retrieval  function. 

CBM009I  SWITCH  switchnumber  ON/ OFF 

Issued  By:  CBMSSW. 

Reason:  The  user  requested  a program  switch  change  via  the 

Switch  State  function. 

System  Action:  The  switch  numbered  switchnumbe r is  now 
either  "ON"  or  "OFF". 

User  Action:  None. 


CBM010I  IDENTIFIED  objectname 

Issued  By:  CBMIOI. 

Reason:  The  user  requested  the  Identify  Object  function  to 

identify  an  object  displayed  on  the  screen. 

System  Action:  The  system  displays  on  the  screen  the  object's 
name,  distal-end  coordinates  and  internal  "key" 
number. 

User  Action:  None 

CBM011I  OMITTED  objectname 

Issued  By:  CBMIOI. 

Reason:  The  user  requested  that  an  object  be  removed  tem- 

porarily from  the  display  via  the  Omit  Object  function. 

System  Action:  The  object  light  penned  is  removed  from  the 
screen,  and  that  object's  name,  distal-end  point 
coordinates  and  internal  "key"  number  are  displayed 
on  the  screen. 


User  Action:  Record  the  internal  "key"  number  in  order  to  in- 
clude the  object  back  in  the  display. 

CBM012I  INCLUDED  objectname 

Issued  By:  CBMIOI. 

Reason:  The  user  requested  that  an  object  be  included  back  into 

the  display  via  the  Include  Object  function. 

System  Action:  The  requested  object  was  included  back  into  the 
display. 

User  Action:  The  user  specified  the  internal  "key"  number  of 
the  object  to  be  included. 

CBM013I  TASK  DATA  FROM  membername 

Issued  By:  CBMTSK. 

Reason;  The  user  requested  the  retrieval  of  a task  definition 
member  via  the  Task  Performance  function.  The 
member  of  the  Task  Data  Base  to  be  retrieved  is 
membername. 

System  Action:  The  specified  task  definition  is  retrieved. 

User  Action:  None. 

CBM014I  W/S  DATA  FROM  membername 

Issued  By:  CBMWSR. 

Reason:  The  user  requested  the  retrieval  of  a workspace  de- 

finition via  the  Retrieve  Workspace  function. 

System  Action:  The  requested  workspace  member  is  retrieved. 

User  Action:  None. 


CBM015I  SURVEY  DATA  FROM  membername 
Issued  By:  CBMIN1. 

Reason:  The  user  requested  survey  data  known  by  member- 

name  from  the  Survey  Data  Base. 

System  Action:  The  requested  survey  data  is  retrieved. 

User  Action:  None. 

CBM016I  VIEW=(roll,  pitch,  yaw),  SCALE=factor,  OFFSET  = (x,  y,  z). 
Issued  By:  CBMDSP. 

Reason:  The  user  requested  a new  view  via  the  Change  View 

function. 

System  Action:  The  display  is  rotated  as  specified. 

User  Action:  None. 


CBM018I  INITIALIZATION  DATA  MISSING. 

Issued  By:  CBMINT. 

Reason:  Data  that  was  to  have  been  for  initialization  was  not 

present. 
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CBM019I 


CBM020I 


CBM021A 


CBM022A 


System  Action:  The  program  is  terminated. 

User  Action:  Check  to  see  that  the  initialization  data  has  not 
been  destroyed.  Possibly  rerun  program  CBMIC. 

PLOTS  COMPLETED. 

Issued  By:  CBMCP1. 

Reason:  The  user  has  requested  that  a hard  copy  plot  of  the 

COMBIMAN  display  be  made.  The  hard  copy  plot  is 
finished. 

System  Action:  None.  Plotting  is  finished. 

User  Action:  None. 

lefthand,  righthand,  eyes,  leftfoot,  rightfoot,  timedelay,  time  - 

allocated. 

Issued  By:  CBMTSK. 

Reason:  A task  step  was  specified  to  the  system  via  the  Per- 

form Task  function  for  COMBIMAJM  to  perform.  Left- 
hand.  righthand,  leftfoot,  rightfoot  are  the  control 
locations  in  which  the  hands  and  feet  are  to  be  placed. 

The  eyes  are  to  view  control  eyes.  There  is  a delay 
time  of  timedelay  minutes  before  the  task  step  is  to 
be  performed.  The  task  step  is  allocated  timeallocated 
minutes  for  completion. 

System  Action:  The  system  attempts  to  move  the  hands  and  feet, 

and  have  the  eyes  viewing  the  specified  control  locations 
within  the  specified  time  (timeallocated). 

User  Action:  None. 

TASK  MEMBER  member  name  NOT  FOUND. 

Issued  By:  CBMTSK. 

Reason:  The  user  has  requested  that  the  task  definition  member, 

membername,  in  the  Task  Definition  Data  Base  be  re- 
trieved, but  the  member  could  not  be  found. 

System  Action:  Another  task  definition  member  name  is  requested, 
and  retrieval  continues  with  the  new  name. 

User  Action:  Check  to  see  that  the  task  definition  member 

membername  has  not  been  destroyed. 

TOO  MANY  PLANES/VERTICES. 

Issued  By:  CBMWSR. 

Reason:  More  panels  were  attempted  to  be  defined  to  the  sys- 

tem via  the  Retrieve  Workspace  function  (PFK05)  or  the 
Define  Panel  function  (PFK16)  than  could  be  handled  at 
one  time.  The  maximum  number  of  panels  that  can  be 
handled  at  one  time  is  about  250. 

System  Action:  The  panel  being  defined  is  ignored  unless  some 
are  deleted  before  hand. 
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User  Action:  Delete  a few  panels  via  the  Delete  Panel  function 
(PFK18)  and  then  retry  to  define  more  panels. 

CBM023A  ANTHROPOMETRIC  SURVEY  MEMBER  membername,  TYPE  t, 

NOT  FOUND. 

Issued  By:  CBMIN1. 

Reason:  The  user  requested  the  survey  data  member  member- 

name  be  retrieved,  but  that  member  could  not  be  found 
on  the  Survey  Data  Base. 

System  Action:  Another  survey  data  member  name  is  requested, 
and  retrieval  continues  using  the  new  name. 

User  Action:  Check  that  the  survey  data  member  membername 

has  not  been  destroyed. 


CBM024A  CONTROL  controlname  NOT  FOUND. 

Issued  By:  CBMTK1. 

Reason:  The  user  has  in  a task  step  referred  to  control  location 

controlname  but  controlname  has  not  been  defined. 

System  Action:  The  user  is  asked  for  a new  control  name  or 
"IGNORE".  The  new  control  name  is  used  instead 
of  controlname.  If  "IGNORE"  is  replied,  the  system 
uses  a default  control  name. 

User  Action:  Check  to  see  that  controlname  was  ’efined. 

CBM026I  DELETE  PANEL  panelname 

Issued  By:  CBMWSR. 

Reason:  The  user  has  requested  via  the  Delete  Panel  function 

to  delete  panel  panelname. 

System  Action:  The  panel  is  deleted. 

User  Action:  None. 


CBM027I  DELETE  CNTRL  PNT  controlname 
Issued  By:  CBMSWR. 

Reason:  The  user  has  requested  via  the  Delete  Control  function 

to  delete  control  controlname. 

System  Action:  The  control  is  deleted. 

User  Action:  None. 


CBM028I  CHANGE  PANEL  panelname 
Issued  By:  CBMWSR. 

Reason:  The  user  has  changed  the  panel  panelname  via  the 

Change  Panel  function. 

System  Action:  The  requested  changes  have  been  made. 
User  Action:  None. 
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CBM029I 

CBM030A 

CBM031A 

CBM033I 

CBM034A 

CBM035A 

CBM036A 


CHANGE  CNTRL  PNT  controlname. 

Issued  By:  CBMWSR. 

Reason:  The  user  has  changed  the  control  controlname  via  the 

Change  Control  function. 

System  Action:  The  requested  changes  have  been  made. 

User  Action:  None. 

TASK  DATA  BASE  MISSING. 

Issued  By:  CBMTSR. 

WORKSPACE  DATA  BASE  MISSING. 

Issued  By:  CBMWSR. 

Reason:  Identification  record  of  the  file  which  is  to  contain  work- 

space data  does  not  check  out. 

System  Action:  Displays  similar  message  to  CRT  and  returns 
control  to  main  program. 

User  Action:  Stop  program,  if  workspaces  are  needed;  call 
systems  programmer. 

REGRESSION  VALUES  FROM  MEMBER  membername. 

Issued  By:  CBMIN1.  ” 

Reason:  User  has  entered  a valid  regression  or  type  0 anthro- 

pometric data  base  membername. 

System  Action:  Data  from  the  referenced  member  is  read  into 
arrays. 

User  Action:  None. 

ANTHROPOMETRIC  DATA  BASE  MISSING. 

Issued  By:  CBMIN1. 

Reason:  The  identification  record  of  the  file  which  is  supposed 

to  contain  anthropometric  data  does  not  check  out. 

System  Action:  Displays  similar  message  to  CRT  operator  and 
returns  control  to  main  program. 

User  Action:  Stop  program;  create  anthropometric  data  base. 

VARIABLE  NO.  nn  OF  REGRESSION  SURVEY  membername  HAS 

INVALID  UNIT  OF  uu. 

Issued  By:  CBMIN1. 

Reason:  The  unit  of  measurement  read  in  for  the  specified  vari- 

able and  survey  was  not  either  IN,  CM,  MM,  LB,  or 
KG. 

System  Action:  Remainder  of  data  for  variable  is  read  in. 

User  Action:  Report  condition  to  systems  programmer. 

NO  REGRESSION  MEMBER  WAS  SPECIFIED. 

Issued  By:  CBMIN1. 

Reason:  The  user  did  not  enter  a regression  membername 

when  asked,  and  when  one  was  needed. 
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System  Action:  The  request  for  a regression  name  is  repeated. 
User  Action:  Supply  a regression  membername. 

CBM037A  NO  SURVEY  MEMBER  WAS  SPECIFIED. 

Issued  By:  CBMIN1. 

Reason:  The  user  did  not  enter  a survey  membername  when 

asked,  and  when  one  was  needed. 

System  Action:  The  request  for  a survey  member  is  repeated. 
User  Action:  Supply  a survey  membername. 


CBM038A  NO  ANTHROPOMETRIC  LINK  DATA  EXISTS. 

Issued  By:  CBMIN1. 

Reason:  User  asked  to  see  table  of  link  data  but  has  failed  to 

enter  anthropometric  data  prior  to  this  request. 
System  Action:  Requests  anthropometric  data. 

User  Action:  Enter  anthropometric  data. 


CBM039I  UNIT  OF  VARIABLE  vblname  HAS  BEEN  CHANGED  TO  uu. 
Issued  By:  CBMIND,  CBMDEP. 

Reason:  The  user  changed  the  default  unit  of  measurement  of 

the  specified  variable. 

System  Action:  Flag  the  unit  as  being  changed. 

User  Action:  None. 


CBM040A  INVALID  UNIT  OF  uu  SPECIFIED  FOR  VARIABLE  vbl  name. 

Issued  By:  CBMIND,  CBMDEP. 

Reason:  The  variable  in  question  was  defined  in  the  anthropo- 

metric survey  as  having  a length  or  weight  type  of 
measurement.  The  unit  specified  by  the  user  was 
not  consistent  with  the  original  definition. 

System  Action:  Changed  ignored. 

User  Action:  Respecify  unit  or  keep  default  unit. 


CBM041I  INPUT  VARIABLES  WILL  BE  IN  PERCENTILES. 

Issued  By:  CBMIND,  CBMDEP. 

Reason:  User  has  indicated  that  values  for  dimension  will  be 

given  as  percentiles. 

System  Action:  None. 

User  Action:  None. 


CBM042I  INPUT  VARIABLES  WILL  BE  IN  ABSOLUTE  VALUES. 

Issued  By:  CBMIND,  CBMDEP. 

Reason:  User  has  indicated  that  values  for  variables  will  be 

given  as  actual  dimensions. 

System  Action:  None. 

User  Action:  None. 
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CBM043I  USER  CHOOSES  TO  INPUT  nn  DEPENDENT  VARIABLES. 

Issued  By:  CBMDEP. 

Reason:  User  has  depressed  function  key,  indicating  decision 

to  enter  values  for  all  the  dependent  variables. 

System  Action:  None. 

User  Action:  None. 

CBM044I  STANDARD  ERROR  MULTIPLICATION  FACTOR  RESET  TO  nnn.  nn. 

Issued  By:  CBMIND. 

Reason;  User  has  entered  new  value  for  standard  error  of 
estimate. 

System  Action:  Value  changed  internally. 

User  Action:  None. 

CBM045I  USER  CHOOSES  TO  INPUT  2 INDEPENDENT  VARIABLES. 

Issued  By:  CBMIND. 

Reason:  User  has  depressed  function  key  indicating  decision 

to  enter  value  for  two  independent  variables. 

System  Action:  None. 

User  Action:  None. 

CBM046A  ANTHROPOMETRIC  DIMENSION  vbl  name  REFERENCED  BY 

LINK  link  name  DOES  NOT  EXIST  IN  MEMBER  membername. 

Issued  By:  CBMIN1. 

Reason:  One  of  the  vital  anthropometric  dimensions  needed 

to  generate  the  link  length  in  question  does  not  exist 
in  the  referenced  regression  member. 

System  Action:  Program  end. 

User  Action:  Print  contents  of  referenced  regression  member 
(from  Anthropometric  Data  Base);  call  systems  pro- 
grammer. 

CBM047A  ABNORMAL  PROGRAM  END. 

Issued  By:  CBMIN1. 

Reason:  Key  data  vital  to  the  construction  of  the  man-model 

was  not  available. 

System  Action:  Program  end. 

User  Action:  Contact  systems  programmer. 


CBM050A  NO  VISIBILITY  PLOT  DATA  AVAILABLE  ON  UNIT  9. 

Issued  By:  CBMVIS. 

Reason:  Disk  file  referenced  by  FT09  DD  card  contained  no 

coordinate  data  on  the  workspace  boundary;  visibility 
plot  could  not  be  generated. 

System  Action:  Return  to  calling  program. 

User  Action:  Contact  systems  programmer. 
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CBM051I 


VISIBILITY  PLOT  GENERATED  SUCCESSFULLY. 

Issued  By:  CBMVIS. 

Reason:  Successful  completion  of  visibility  plot. 

System  Action:  None. 

User  Action:  None. 

CBM052A  END  OF  DATA  ON  UNIT  9. 

Issued  By:  CBMVIS. 

Reason:  Insufficient  data  on  Unit  9 to  generate  visibility  plot. 

System  Action:  Return  to  calling  program. 

User  Action:  Contact  systems  programmer. 


SECTION  3 

COMBIMAN  ANTHROPOMETRIC  DATA  BASE  MAINTENANCE 

PROGRAM  (CBMAM) 

As  the  man-model  used  in  the  COMBIMAN  system  has  become  more 
sophisticated,  the  user  has  often  been  asked  to  supply  more  data  to  be  used 
in  establishing  dimensions  for  the  model.  To  simplify  this  task  for  both  the 
user  and  the  computer,  a data  base  or  computer  file  was  constructed  to  store 
key  data  items.  This  data  base  resides  on  a direct-access  disk,  and  contains 
anthropometric  and  regression  data  relevant  to  the  construction  of  the  man- 
model. 

Information  on  the  data  base  is  organized  into  groups  of  related  records 
called  members.  Members  may  pertain  to  either  regression  data,  or  anthro- 
pometric survey  data.  Data  for  survey  members  will  generally  be  subsets 
of  existing  anthropometric  surveys  in  the  AMRL  Anthropometric  Data  Bank. 

To  add  a new  member  to  the  data  base,  the  key  information  needed  includes 
the  mean  and  standard  deviation  for  each  anthropometric  variable  and  a set 
of  correlation  coefficients  among  all  the  variables  of  the  member.  If  the 
reader  does  not  have  this  information  available  to  him,  he  should  skip  this 
section  and  use  the  survey  members  which  exist  on  the  data  base. 

3.  1 PROCESSING  PERFORMED 

The  program  CBMAM  (COMBIMAN  Anthropometric  Data  Base  Mainten- 
ance Program)  allows  the  user  to  create  and  maintain  the  Anthropometric 
Data  Base.  Input  supplied  by  the  user  in  80  character  computer  card  format, 
or  in  card  image  format  (80  character  records)  on  magnetic  tape  is  read  into 
the  program  CBMAM  and  processed  according  to  the  user's  selection  of 
control  commands.  These  commands  allow  the  user  to  add  members  to  the 
data  base,  delete  members  from  the  data  base,  print  or  punch  existing 
members  onto  computer  cards,  list  the  contents  of  the  data  base,  or  com- 
press data  together  on  the  file,  thus  combining  unused  records  together  for 
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larger  blocks  of  available  storage.  The  data  flow  of  the  program  is  shown 
in  Figure  28. 

The  data  base  is  made  up  of  two  types  of  related  data  called  members. 
One  type  consists  of  regression  data  which  is  used  by  the  interactive  graphics 
program  CBM04  when  predicting  anthropometric  surface  dimensions  needed 
to  generate  the  link  system  of  the  man-model.  The  second  type  consists  of 
survey  data  which  define  the  means,  standard  deviations,  and  percentiles  for 
each  of  the  defined  variables  for  a particular  survey.  Each  group  of  data, 
whether  dealing  with  regression  or  survey  information,  is  called  an  anthro- 
pometric member,  and  is  referenced  by  the  member's  name  and  type  classi- 
fication. 

3.  2 RESTRICTIONS  AND  LIMITATIONS 

A maximum  of  20  members  (the  total  of  the  combination  of  regression 
and  survey  types)  may  be  added  to  the  Anthropometric  Data  Base.  The  num- 
ber of  records  for  each  member  is  variable,  but  the  sum  of  the  record  counts 
for  all  the  members  may  not  exceed  1979  records.  Information  on  the  number 
of  members  on  the  data  base  and  their  size  may  be  obtained  by  using  the  +PRT 
control  card.  This  will  be  explained  in  greater  detail  in  Paragraph  3.  3.  2.9. 

Additional  limitations  on  number  of  variables  and  related  data  will  be 
explained  in  Paragraph  3.  3.  2.  Members  to  be  added  should  have  unique 
member  names.  If  the  new  member  name  matches  any  name  in  the  directory, 
the  member  will  not  be  added. 

3.  3 HOW  TO  USE  PROGRAM  CBMAM 

At  the  present  time  the  key  survey  used  in  COMBIMAN  is  a subset  of 
the  1967  Survey  of  the  USAF  Flying  Personnel  (Reference  3).  As  new  surveys 
become  available,  or  subsets  of  existing  surveys  in  the  AMRL  Data  Bank  be- 
come needed,  the  program  CBMAM  will  be  used  to  add  these  new  members. 

In  most  cases,  each  new  survey  type  member  will  have  a corresponding 
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regression  type  member  which  contains  multiple  and  single  regression  equation 
coefficients  used  to  predict  additional  anthropometric  variables  from  those 
which  the  user  has  specified.  In  a few  cases,  one  regression  type  member 
might  be  referenced  by  several  survey  type  members.  These  are  special 
cases,  however,  and  this  practice  should  not  be  used  regularly  without  first 
consulting  with  personnel  in  the  Crew  Station  Integration  Branch  of  the  6570th 
Aerospace  Medical  Research  Lab,  Wright-Patter son  Air  Force  Base,  Ohio, 
to  verify  the  statistical  accuracy  of  the  regression  data  with  the  anthropometric 
survey  in  question. 

Since  the  1967  USAF  Flying  Personnel  Survey  is  the  main  survey  used 
in  COMBIMAN  to  date  all  examples  illustrating  the  use  of  CBMAM  will  be 
based  on  this  survey  and  its  regression  type  counterpart. 

3.  3.  1 Identifying  Input  Data 

The  nucleus  of  the  anthropometric  variables  considered  for  input 
as  part  of  any  anthropometric  member  should  be  the  11  dimensions  required 
to  generate  the  33  internal  link  lengths  of  the  COMBIMAN  man-model  skeletal 
system.  These  variables  are  listed  in  Table  5.  Few  users  of  COMBIMAN 
will  have  specific  values  in  mind  to  input  for  each  of  the  11  dimensions,  how- 
ever. To  accommodate  this,  additional  anthropometric  variables  can  be 
selected  which  are  found  to  be  good  predictors  of  either  body  segment  mass 
or  body  segment  length,  and  have  moderately  high  correlations  with  the  11 
required  surface  dimensions.  The  variables  chosen  to  predict  mass  and 
length  for  the  1967  Survey  are  shown  in  the  appropriate  columns  of  Table  6. 
Those  variables  in  Table  6 which  are  both  predictors  and  required  dimensions 
are  marked  with  an  asterisk. 

When  the  user  has  only  two  specific  values  in  mind  he  may  select 
one  variable  from  one  column  in  Table  6 and  the  other  from  the  other  column 
in  Table  6 and  supply  the  values.  The  dimensions  for  the  variables  in  Table 
5 will  be  computed  based  on  multiple  regression  equations  stored  on  disk 
and  available  to  the  interactive  graphics  program  CBM04. 


85 


— — in-  — 1 1 1 ■ 


w. 


: 


TABLE  5 


LIST  OF  DEPENDENT  VARIABLES  NEEDED  TO  GENERATE 
THE  PRESENT  COMBIMAN  LINK  SYSTEM 

Sitting  Height 
Acromion  Height,  Sitting 
Knee  Height,  Sitting 
Buttock -Knee  Length 
Shoulder -Elbow  Length 
Biacromial  Breadth 
Hip  Breadth 
Chest  Depth 
Foot  Length 
Hand  Length 
Forearm-Hand  Length 
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TABLE  6 

LIST  OF  ANTHROPOMETRIC  DIMENSIONS  RELATED  TO  (A)  BODY 
SEGMENT  MASS  AND  (B)  BODY  SEGMENT  LENGTH,  RESPECTIVELY 


(a) 

Weight 

Bideltoid  Breadth 
Hip  Breadth,  Sitting 
*Chest  Depth 


(b) 

^Sitting  Height 
Eye  Height,  Sitting 
*Knee  Height,  Sitting 
*Buttock-Knee  Length 
Elbow- Grip  Length 
Thumb-Tip  Reach 


^Variables  marked  are  both  (1)  predictors  of  either  body  segment  length  or 
body  segment  mass  and  (2)  required  surface  dimensions. 
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After  analyzing  the  corelation  coeefficients  among  the  variables 
and  the  predicted  dimension  values  in  the  1967  Survey,  it  was  decided  that 
17  variables  formed  by  combining  the  10  predictors  or  independent  variables, 
and  the  11  required  anthropometric  dimensions  would  be  a sufficient  basis  for 
the  anthropometric  requirements  of  COMBIMAN. 

Once  the  complete  set  of  variables  had  been  established,  it  is 
necessary  to  go  to  the  AMRL  Anthropometric  Data  Bank  to  obtain  standard 
deviations,  means,  percentiles,  and  correlation  coefficients  for  each  variable 
of  the  particular  survey.  The  set  of  variables  used  for  the  1967  Survey  is 
shown  in  Table  7.  A sample  of  the  data  obtained  for  Weight  is  shown  in 
Figure  29.  All  but  one  of  the  17  variables  selected  in  Table  7 were  measured 
and  contained  in  the  1967  Anthropometric  Survey  of  Air  Force  Rated  Officers. 
The  method  for  obtaining  mean,  standard  deviations,  percentile,  and  corre- 
lation values  for  this  seventeenth  variable  (forearm-hand  length)  used  avail- 
able values  for  elbow- wrist  length  and  hand  length. 

The  regression  coefficients  used  in  the  multiple  regression  equa- 
tions were  based  on  means,  standard  deviations  and  correlation  coefficients 
available  for  each  variable,  and  on  the  equations  which  were  developed  in 
WADD-TR-60-31,  pages  69-70  (see  Reference  4).  Tables  8 and  9 show  the 
correlation  coefficient  matrices  used  in  calculating  the  regression  coefficients. 
The  correlation  coefficients  were  obtained  from  the  1967  Correlation  Tape, 
#X00696,  stored  at  the  Computer  Science  Center,  Bldg.  676,  WPAFB.  They 
are  also  available  in  report  "The  Aerospace  Medical  Research  Laboratory 
Anthropometric  Data  Bank  Library,  Volumes  I-V"  (Reference  3). 

The  total  number  of  multiple  regression  equations  needed  for  a 
particular  survey  is  calculated  using  the  following  equation: 

NR  = (NM  x NL)  x ND  (1) 

where  NM  is  the  number  of  variables  related  to  body  segment  mass,  NL  is  the 
number  of  variables  related  to  body  segment  length,  ND  is  the  number  of 
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TABLE  7 


LIST  OF  ANTHROPOMETRIC  DIMENSIONS  PRESENTLY 
AVAILABLE  IN  THE  ANTHROPOMETRIC  DATA  BASE 


Weight 

Sitting  Height 
Eye  Height,  Sitting 
Acromion  Height,  Sitting 
Knee  Height,  Sitting 
Buttock-Knee  Length 
Shoulder -Elbow  Length 
Elbow- Grip  Length 
Thumb- Tip  Reach 
Biacromial  Breadth 
Bideltoid  Breadth 
Hip  Breadth 
Hip  Breadth,  Sitting 
Chest  Depth 
Foot  Length 
Hand  Length 
Forearm-Hand  Length 
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dependent  variables,  and  NR  is  the  total  number  of  multiple  regression  equa- 
tions needed.  In  the  case  of  the  1967  Survey,  each  of  the  24  combinations  of 
mass -length- related  dimensions  has  its  own  set  of  1 1 multiple  regression 
equations  which  compute  the  surface  dimensions  required  in  the  generation 
of  the  man-model.  In  addition  to  multiple  regression  coefficients,  simple 
regression  coefficients  and  the  associated  standard  error  of  estimate  are 
available  for  each  of  the  24  combinations.  The  standard  units  of  measure- 
ment for  all  variables  and  coefficients  used  in  COMBIIvLAN  at  the  present 
time  are  pounds  and  inches,  but  provisions  exist  to  change  these  to  metric 
units  if  needed. 

3.3.2  Specifying  the  Processing  Desired 

The  Anthropometric  Data  Base  Maintenance  program,  CBMAM, 
allows  the  user  to  create  and  maintain  the  Anthropometric  Data  Base.  The 
data  base  contains  regression  data  which  is  used  by  the  interactive  graphics 
program  CBM04  when  predicting  anthropometric  surface  dimenions  needed 
to  generate  the  link  system  of  the  man-model.  It  also  contains  survey  data 
which  define  the  means,  standard  deviations,  and  percentiles  for  each  of  the 
defined  variables  for  a particular  anthropometric  survey.  Each  group  of 
data,  whether  dealing  with  regression  or  survey  information,  is  called  an 
anthropometric  member,  and  is  referenced  by  the  member's  name  and  type 
classification. 

The  program  CBMAM  allows  the  user  to  maintain  the  data  base 
by  the  addition,  deletion,  listing,  etc.  , of  the  member  types.  A function  or 
option  of  the  program  such  as  addition,  deletion,  etc.  , is  requested  by  typing 
the  request  on  a computer  card,  one  request  per  card.  The  requests  for  these 
control  cards  are  in  the  format  shown  in  Figure  30.  Input  to  the  program  con- 
sists of  computer  cards  with  desired  control  functions  and  new  anthropometr 
member  data  typed  on  them. 
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These  control  cards  may  be  placed  in  any  order  in  the  input 
stream  of  the  program,  with  one  exception.  If  the  data  base  is  to  be  initialized 
for  the  first  time,  the  +INT  control  card  must  be  first.  In  each  of  the  follow- 
ing subsections  the  control  card  format  of  the  particular  function  is  listed 
first.  This  is  followed  by  text  which  explains  each  keyword.  Additional  data 
formats,  if  any,  are  then  described  for  each  function. 

3.  3.  2.  1 Add  Anthropometric  Member  Function 

+ADD  membe rname  type  nvbl  ncmb  ndep  npct  regr- 
name  (followed  by  member  definition) 

The  ADD  Anthropometric  Member  Function,  as  defined 
by  the  +ADD  control  card  and  the  member  definition  cards  which  follow,  adds 
to  the  Anthropometric  Data  Base  specific  data  under  the  name  membe  rname . 
The  membername  is  an  alphanumeric  character  string,  no  longer  than  16 
characters.  Since  the  Anthropometric  Data  Base  can  contain  data  pertaining 
to  both  regression  coefficients  and  anthropometric  survey  dimensions,  the 
type  field  is  used  to  distinguish  between  the  two  types  of  members.  A type 
value  of  0 signals  that  the  member  which  follows  will  contain  regression  in- 
formation, while  a type  value  of  1 signifies  that  the  member  will  contain 
survey  dimensional  data.  The  type  value,  as  well  as  all  other  integer  values 
supplied  on  the  control  card,  must  be  right-justified  within  its  field.  The 
nvbl  field  defines  the  total  number  of  variables  which  will  be  described  in 
member  membername.  The  maximum  number  is  25.  The  ncmb  field  indi- 
cates the  maximum  number  of  combinations  of  independent  mass  and  length 
variables.  The  maximum  number  is  50.  The  value  of  ncmb  is  obtained  by 
multiplying  the  number  of  independent  variables  pertaining  to  body  segment 
mass  by  the  number  of  independent  variables  pertaining  to  body  segment  length. 
The  number  of  anthropometric  variables  needed  to  determine  the  internal 
link  lengths  is  supplied  in  field  ndep.  The  maximum  number  is  15.  The  last 
two  fields,  npct  and  regr  name  are  used  only  when  the  type  field  value  is  1. 

Npct  contains  the  number  of  percentile  values  which  will  be  supplied  for  every 
one  of  the  nvbl  variables.  The  maximum  value  for  npct  is  30.  The  regrname 
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field  references  the  type  0 member  name  which  contains  the  appropriate  re- 
gression information. 


An  example  of  an  +ADD  control  card  for  a type  0 mem- 
ber in  the  1967  Survey  is  outlined  in  Figure  31.  The  membername  is  REGRES01, 
and  will  contain  a total  of  17  variables,  with  24  combinations  of  independent 
variables,  and  11  dependent  variables.  An  example  of  an  +ADD  control  card 
for  a type  1 member  is  outlined  in  Figure  32.  The  number  of  percentiles  for 
each  variable  of  member  67Survey  is  25,  and  the  referenced  regression  type 
member  is  REGRES01.  Note  that  the  values  for  nvbl,  ncmb  and  ndep  are 
identical  to  the  type  0 member  REGRES01,  shown  in  Figure  31. 

For  type  zero  members  in  the  data  base,  record  for- 
mats like  those  in  Figure  33a  thru  Figure  33c  are  used.  Figure  34  is  an  ex- 
ample of  a regression,  or  type  0 member.  The  outlined  areas  on  the  figure 
should  help  to  clarify  the  description  of  the  various  record  formats  of  the  type 


0 member.  The  format  in  Figure  33a  is  used  to  define  anthropometric  vari- 
ables used  in  this  regression  member.  Columns  1-2  contain  a sequence 
number  for  the  variable,  right -justified  in  the  field.  Columns  4-19  contain 
the  16-character  name  of  the  anthropometric  variable.  Columns  21-22  con- 
tain a two-character  abbreviation  for  the  default  unit  of  measurement  of  the 
variable.  Approved  abbreviations  are  IN,  CM,  MM,  LB,  and  KG  pertaining 
to  inches,  centimeters,  millimeters,  pounds  and  kilograms,  respectively. 

A "1"  is  punched  in  column  26,  30  or  34,  depending  on  whether  the  variable 
is  an  independent  variable  pertaining  to  mass  or  length,  or  is  a dependent 


variable  necessary  to  generate  the  link  lengths.  A variable  can  be  both  in- 
dependent and  dependent,  as  in  the  case  of  sitting  height,  but  it  cannot  pertain 
to  both  mass  and  length.  If  all  three  fields  are  blank,  the  card  is  flagged  as 
containing  an  error.  As  each  variable  definition  card  is  read  in,  the  program 
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The  first  outlined  area  of  Figure  34  is  an  example  of 
a Variable  Definition  Card.  Looking  back  at  Tables  5 and  6,  one  can  see  the 
variable  Sitting  Height  appearing  in  both  the  list  of  independent  variables, 
related  to  body  segment  length,  and  the  list  of  dependent  variables.  For  this 
reason,  a "1"  has  been  punched  in  column  30  and  column  34. 

For  each  combination  of  mass  and  length  related  in- 
dependent variables,  two  types  of  record  formats  are  used.  The  first, 
shown  in  Figure  33b,  contains  the  variable  numbers  of  mass  and  length  vari- 
ables used  in  this  combination  and  simple  regression  information.  The  vari- 
able numbers,  punched  in  columns  1-3  and  4-6  are  obtained  in  columns  1-2 
of  the  variable  definition  cares  (Figure  33a).  Columns  11-40  contain  simple 
single  regression  information  necessary  to  predict  the  length  variable  from 
the  mass  variable.  This  information  includes  the  slope  and  constant  in  the 
regression  formula: 


Y = (B  x X)  + C (2) 

where: 

E is  the  slope;  and 
C is  the  constant. 

It  also  contains  the  standard  error  of  estimate  associated  with  the  equation. 
Columns  41-70  contain  similar  data  to  predict  mass  from  the  length  variable. 

The  regression  data  required  for  this  card  were  obtained 
from  unpublished  data  provided  by  the  USAF.  This  report  contained  the  slope, 
constant  and  standard  error  in  metric  units.  The  required  coefficients  were 
multiplied  by  appropriate  factors  to  convert  these  to  the  English  units  speci- 
fied on  the  Variable  Definition  Card.  The  final  regression  equation  to  predict 
sitting  height  in  inches  from  weight  in  pounds  would  be: 

Estimated  Sitting  Height  = 0.  02669  x Actual  Weight  + 32.  05275 
(Variable  #2)  (Variable  #1) 

The  standard  error  would  be  1.  1 1 1 6 1 . 
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The  equation  to  predict  weight  in  pounds  from  sitting  height  in  inches  would 
be: 

Estimated  Weight  = 7.  84538  x Actual  Sitting  Height  - 114.20831 
The  standard  error  would  be  19.05910. 

The  second  outlined  area  of  Figure  34  shows  the  above  coefficients  punched 
on  a simple  regression  coefficient  card.  The  "1"  in  column  3 identifies 
Weight  as  the  mass  related  variable,  and  the  "2"  in  column  6 identifies 
Sitting  Height  as  the  length  related  variable.  The  period  in  the  regression 
coefficient  and  standard  error  fields  indicate  the  default  location  of  the 
decimal  point  for  these  real  values. 

The  second  record  type  is  shown  in  Figure  33c  and 
defines  the  multiple  regression  information  necessary  to  predict  each  depen- 
dent variable  from  the  particular  combination  of  mass  and  length  variables. 
Columns  1-3  define  the  independent  mass  variable  number;  columns  4-6  de- 
fine the  length  variable  number;  and  columns  7-9  define  the  dependent  vari- 
able number.  Each  integer  value  must  be  right-justified.  Columns  11-20 
define  the  slope  associated  with  the  mass  variable  value  (Bl);  columns  21-30 
define  the  slope  for  the  length  variable  value  (B2);  and  columns  31-40  define 
the  constant  of  the  equation  (C).  The  equation  form  is: 

Z = (Bl  x X)  + (B2  x Y)  + C (3) 

where: 

X is  the  mass  variable  value; 

Y is  the  length  variable  value;  and 

Z is  the  predicted  dependent  value. 

The  data  for  this  card  were  derived  from  the  corre- 
lation matrices  shown  in  Tables  8 and  9,  and  from  the  equations  in  Reference 
4.  As  an  example,  the  multiple  regression  equation  to  predict  Knee  Height/ 
Sitting  from  Weight  and  Sitting  Height  would  be  as  follows: 
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Knee  Height/ Sitting  = 0.  0175512  x Weight  + 0.  2668000  x Sitting  Height  + 9.  12241 
(Variable  #5)  (Variable  #1)  (Variable  #2) 

The  third  outlined  area  of  Figure  34  shows  how  this  example  would  be  punched. 
A "1"  in  column  3 identifies  Weight  as  the  mass  variable;  a "2"  in  column  6 
identifies  Sitting  Height  as  the  length  variable;  and  a "5"  in  column  9 identifies 
Knee  Height/ Sitting  as  the  dependent  variable.  The  regression  coefficients 
follow  on  the  card. 

If  the  number  of  data  cards  of  the  preceding  format 
does  not  equal  (ncmb  x ndep)  an  error  message  is  printed  and  the  member  is 
not  added  to  the  data  base. 

For  type  1 records  in  the  data  base,  record  formats 
are  like  those  shown  in  Figures  35a  and  35b.  The  format  in  Figure  35a  is 
used  once  per  type  1 member,  and  defines  the  percentile  names  for  which 
values  will  be  supplied  in  succeeding  cards. 

Figure  29  shows  the  sample  data  obtained  for  the  vari- 
able Weight,  A total  of  25  percentile  values  were  available  in  the  Summary 
Statistics.  These  include  the  1st,  2nd,  3rd,  5th,  10th,  thru  the  95th,  97th, 

98th  and  99th.  The  25  percentiles  for  which  values  will  be  given  when  adding 
the  67  Survey  to  the  Anthropometric  Data  Base  are  shown  in  the  first  outlined 
area  of  Figure  36.  Each  percentile  is  punched  in  a two-digit  integer  field, 
right -justified  within  the  area.  The  number  of  percentiles  supplied  must  equal 
the  value  of  the  npct  field  of  the  +ADD  (type  1)  control  card,  or  an  error  will 
be  printed  and  the  member  will  not  be  added.  The  maximum  number  of  per- 
centiles allowed  is  30. 

Figure  35b  shows  the  format  used  in  assigning  dimen- 
sional values  to  the  various  variables.  The  integer  variable  number  is  in 
columns  1-2,  while  columns  4-19  contain  the  16-character  variable  name. 
Columns  21-22  contain  the  two  character  abbreviation  for  the  default  unit  of 
measurement.  At  the  present  time  the  default  or  standard  unit  for  weight  is 
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pounds,  and  the  standard  unit  for  all  other  measurements  is  inches.  For 
each  variable  number,  the  variable  name  and  unit  of  measurement  must 
correspond  exactly  with  the  same  fields  in  the  referenced  type  0 or  regression 
member.  Columns  23-32  contain  the  overall  mean  for  the  named  variable,  in 
the  default  unit  of  measurement.  Columns  33-42  contain  the  standard  deviation. 
Columns  43-72  and  1-70  of  as  many  additional  cards  as  necessary  contain 
the  values  for  each  of  the  percentiles  named.  If  the  number  of  percentile 
values  does  not  correspond  to  the  value  of  npct,  an  error  condition  occurs  and 
the  member  is  not  added  to  the  data  base.  The  period  in  the  fields  in  Figures 
35a  and  35b  indicate  the  standard  or  default  location  of  the  decimal  point  in 
the  real  numbers. 

The  dimension  data  needed  in  this  card  were  also  ob- 
tained in  the  Summary  Statistics  of  the  1967  Survey  (Reference  3).  A sample 
of  this  data  for  Weight  is  shown  in  Figure  29.  The  mean  value  of  Weight, 

173.  60686  lbs,  the  standard  deviation  of  21.  434704,  and  the  weight  associated 
with  the  first  six  percentiles  (1st,  2nd,  3rd,  5th,  10th,  15th)  are  punched  on 
the  first  card  shown  in  the  second  outlined  area  of  Figure  36.  The  weight 
values  for  the  20th  thru  the  85th  percentiles  are  shown  in  the  second  card, 
while  the  remaining  five  percentiles,  90th  thru  99th,  are  shown  in  the  last 
card.  Because  the  type  1 member  references  a type  0 member,  it  is  essen- 
tial that  the  type  0 member  be  entered  into  the  data  base  prior  to  adding  a 
type  1 member. 

3.  3.  2.  2 Check  Anthropometric  Member  Function 

+CHK  membername  type  nvbl  ncmb  ndep  npct  regr  name 

The  Check  Anthropometric  Member  function  operates 
in  the  same  fashion  as  the  Add  Anthropometric  Member  function  does,  except 
the  member  is  not  added.  The  member  is  only  checked  for  errors. 


3.  3.  2.  3 Delete  Anthropometric  Member  Function 
+DEL  membername  type 

The  Delete  Anthropometric  Member  function  removes 
the  specified  member  from  the  data  base,  but  does  not  make  the  space  the 
member  occupied  available  for  reuse.  The  +CMP  function  must  be  used  to 
accomplish  this. 

3.  3.  2.  4 Compress  Anthropometric  Data  Base  Function 
+CMP 

The  Compress  Anthropometric  Data  Base  function 
makes  space  available  for  storing  anthropometric  members,  by  shoving  used 
space  together  and  therefore  maximizing  the  amount  of  continuous  unused 
space.  The  intermediate  blocks  of  unused  space  were  created  by  the  Delete 
Anthropometric  Member  function.  The  greater  the  activity  of  the  Anthropo- 
metric Data  Base  (i.  e.  , +ADD's  and  +DEL's),  the  more  often  it  becomes 
necessary  to  use  this  +CMP  function.  Should  the  message  "CBM310A  INSUFFI- 
CIENT SPACE  REMAINING  TO  ADD  MEMBER  membername"  appear  when 
you  are  trying  to  add  a member,  it  would  be  necessary  to  use  the  +CMP  func- 
tion. Should  the  +CMP  function  be  followed  by  the  +ADD  function  which  gives 
the  CBM310A  message,  the  data  base  is  full  and  no  new  members  can  be 
added  until  an  existing  member  is  deleted. 

3.  3.  2.  5 Dump  Anthropometric  Member  Function 
+DMP  membername  type 
+DMP 

The  Dump  Anthropometric  Member  function  displays 
on  the  printer  the  contents  of  the  anthropometric  member  membername  of 
type  specified,  or  displays  the  complete  Anthropometric  Data  Base  if  no 
member  name  is  given  on  the  control  card.  This  function  is  used  primarily 
by  system  programmers  when  testing  the  contents  of  the  file. 
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3.  3.  2.  6 End  Program  Function 
+END 

The  End  Program  function  control  card  terminates  execu- 
tion of  the  program  CBMAM  and  returns  control  to  the  operating  system. 

3.  3.  2.  7 Initialize  Anthropometric  Data  Base  Function 
+INT 

The  Initialize  Anthropometric  Data  Base  function  will 
reset  the  data  base  to  its  original  unused  state.  Any  members  that  were  on 
the  data  base  before  the  function  was  invoked  will  be  purged  and  all  the  space 
will  be  available  for  new  members.  The  primary  purpose  of  this  function  is 
to  establish  a data  base. 

3.  3.  2.  8 Punch  Anthropometric  Member  Function 
+PCH  membername  type 

The  Punch  Anthropometric  Member  function  will  punch 
a copy  of  the  specified  member  in  a format  that  the  Add  Anthropometric  Mem- 
ber function  requires  for  the  specified  type.  The  inember  is  punched  onto 
computer  cards.  Specifying  a member  name  that  does  not  exist  causes  a 
printout  of  the  member  names  that  are  on  the  data  base.  This  function  does 
not  remove  the  member  from  the  data  base. 

3.  3.  2.  9 Print  Anthropometric  Member  Function 
+PRT  membername  type 
+PRT 

The  Print  Anthropometric  Member  function  will  print 
the  contents  of  the  specified  member,  membername,  of  type  type,  in  a format 
similar  to  that  used  in  the  Add  Anthropometric  Member  function.  Specifying 
no  name,  or  a name  that  is  not  in  the  data  base  causes  a printout  of  the  index 
which  contains  names  of  members  in  the  data  base,  the  record  numbers  the 
members  occupy  in  the  data  base,  the  type,  and  any  additional  data  as  sup- 
plied on  the  +ADD  control  card  when  the  members  were  added  to  the  data  base. 
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3.  3.  3 Submitting  a Processing  Request 


In  submitting  a processing  request  for  the  program  CBMAM, 
the  user  must  use  a predetermined  set  of  Job  Control  Cards  (JCL)  which  call 
the  program  CBMAM  and  define  the  files  used  (such  as  the  data  base  itself). 
Located  within  this  deck  of  JCL  cards  will  be  the  program  function  control 
cards  and  any  related  member  definition  cards.  The  set  of  JCL  used  is 
shown  in  Figure  37.  Use  of  the  card  which  begins  //FT02F001  as  shown  in 
Figure  37  assumes  that  the  space  on  disk  for  the  data  base  has  already  been 
allocated.  If  for  some  reason  this  condition  is  not  met,  the  //FT02F001  DD 
card  in  Figure  37  should  be  replaced  by  the  card  sequence  shown  in  Figure 
38.  The  JCL  deck  should  be  run  with  this  replacement  series  only  once  - 
enough  to  allocate  the  space  for  the  file  on  disk,  and  to  catalogue  the  file  in 
the  system  library.  Thereafter  the  simplified  "//FT02F001  DD"  card  shown 
in  Figure  37  should  be  used. 

If  the  file  has  just  been  created,  or  if  the  user  wishes  to  re- 
initialize the  file,  the  +INT  control  function  should  be  used  before  any  other 
control  card  function. 


Any  members  to  be  added  or  checked  should  follow  the  +INT 
card,  if  used.  Since  the  type  1 survey  members  use  the  data  available  in  the 
referenced  type  0 regression  member,  it  is  essential  that  the  referenced 
type  0 member  already  exist  on  the  Anthropometric  Data  Base. 

The  last  control  card  read  into  the  program  should  be  the  +END  control 

card. 

3.  3.  4 Interpreting  the  Output  Data  Received 

The  program  CBMAM  generates  output  to  the  card  punch,  to 
the  disk  file,  or  to  the  printer  depending  on  the  control  card  function  specified. 
The  formats  for  the  printed  output  will  be  discussed  in  this  section.  Punched 
records  use  the  same  format  as  the  input  data  records  discussed  in  Para- 
graph 3.  3.  2,  and  will  not  be  described  here.  The  format  for  the  records  on 
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//CBMAM 

JOB 

( U0R8J7 » JC) » EVANS  fMSGLEVEL- (1*11 

RUN  DECK 

//JOtttlB 

DO 

DSN-COMBI  MAN.  (.1  NKLIB»  0 1 SP“SHR 

//GO 

EXEC 

: PGM-C3MAM 

//FT02F0QI 

DO 

OSN-COMBI MAN .ANTHOATA  »Q 1 SP— QUO 

//FT05F001 

DO 

OONAME-S YSIN 

//FT06F001 

00 

SYSOUT-A 

//FTG7F001 

DO 

SYSOUT-B 

//SYSIN 

00 

* 

CBMAM  FJNCTION  CONTROL  CAROS  ANO 
MEMBER  DEFINITION  OATA  GO  HERE 


/* 

// 


Figure  37.  Job  Control  Cards  for  Program  CBMAM. 


/ /FT02FQGI  GO  DSN-COMBI  MAN . ANTHOATA , 0 I SP- (NEW ,CATLG » , UNI T-SYSO A, 
//  VOL-SeR- PU8L IC  * SP  ACE*  ( 2*»8 , 2000  ! , 

//  0CB-( BLKS IZE-2A8f LR6CL*2A8»RECFM*F ) 


Figure  38.  FT02  DD  Card  to  Allocate  Space  on  Disk 


the  data  base  should  be  of  no  concern  to  the  normal  user,  and  will  therefore 
not  be  described  here.  If  the  user  needs  to  know  the  format  for  the  records 
on  the  data  base,  he  should  contact  the  systems  programmer. 


Five  basic  types  of  formats  are  used  by  CBMAM  when  outputting 
data  to  the  printer.  Each  of  these  format  types,  their  use,  and  an  example 
of  each  will  be  presented  in  the  following  paragraphs.  Each  of  the  types  begin 
with  the  same  heading,  listing  the  source  program  (in  this  case,  CBMAM), 
the  date  and  the  time  of  the  program  execution,  and  a page  number. 

The  first  type  of  output  is  generated  by  the  Initialize,  Punch, 
Compress,  Delete,  and  End  functions.  The  nature  of  these  functions  does  not 
necessitate  a large  amount  of  printed  output  to  be  supplied  to  the  user.  The 
output  informs  the  user  of  the  start  and  end  of  processing  associated  with  the 
function  specified.  For  the  Compress  function,  additional  messages  are 
supplied,  telling  the  user  that  a particular  member  was  or  was  not  moved  in 
the  process  of  combining  unused  records.  An  example  of  this  format  for  the 
Compress  function  is  shown  in  Figure  39. 


The  second  type  of  output  is  generated  by  the  Print  or  Punch 
functions  when  the  +PRT  or  +PCH  control  cards  are  supplied  with  a blank 
membername  field.  This  causes  a listing  of  the  index  of  the  data  base.  The 
location  and  type  of  each  member  is  contained  on  the  index  as  one  record. 
This  information  is  printed  to  the  user  in  the  following  format: 

> 

nn.  ) membername,  EXTENT  = (n_l_,  n2),  TYPE  = tL 
j nv  variables,  nc  COMB  OF  INDEP,  nd  DEPENDENT, 

nj>  PERCENTILES,  r-membername  REFERENCED  SURVEY. 

| where:  nn  is  the  record  number  of  this  identification  record  within  the 

j directory, 

t 

nl  is  the  location  within  the  data  base  of  the  first  record  of 
data  which  defines  this  member 
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is  the  type  code  (0  or  1) 

nv  is  the  total  number  of  anthropometric  variables  defined 

nc  is  the  number  of  combinations  of  independent  variables 

nd  is  the  number  of  dependent  variables 

np  is  the  number  of  percentiles  (np  = 0 if  tt  = 0) 

r-membername  is  the  name  of  the  referenced  regression 
member  (r-membername  is  blank  if  tt  = 0). 

This  information  was  originally  supplied  to  the  data  base  on  the 
+ADD  control  card.  An  example  of  this  use  of  the  PRINT  function  is  shown 
in  Figure  40. 


The  third  type  of  output  is  generated  by  the  Dump  function.  This 
function  should  be  used  primarily  by  systems  programmers  to  aid  in  locating 
the  cause  of  I/O  (Input/ Output)  errors  on  the  data  base.  For  the  member 
specified  on  the  +DMP  Control  Card,  a message  giving  directory  or  index 
information  is  printed,  using  the  output  format  previously  described  for  the 
+PRT  control  card.  Each  data  record  associated  with  the  member  is  then 
printed  in  the  following  format: 

RECORD  nnn  + = + (record  in  EBCDIC)  + = + 

+ = + (record  in  hexadecimal)  + = + 

+ = + (remainder  of  record  in  hexadecimal)  + = + 

where  nnn  is  the  location  within  the  data  base  of  the  record.  The  record 
in  EBCDIC  is  printed  using  a 25A4  format.  The  record  in  hexadecimal  is 
printed  using  a 10 Z8  format.  An  example  of  the  Dump  function  is  shown  in 
Figure  41. 

The  fourth  output  format  is  used  by  the  Check,  Add  and  Print 
functions  when  a type  0,  or  regression  member  is  specified.  After  reading 
the  control  card  and  checking  it  for  errors,  the  information  contained  on 
the  control  card  is  reformatted  and  written  out  to  the  printer. 
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Following  the  control  card  information,  each  variable  definition 
card  is  printed.  The  format  used  for  printing  the  variable  definition  card  is 
as  follows: 

nn.  ) variable  name,  INDEP  VBLS  (MASS  = nl,  LENGTH  = n2), 

DEP  VBL  = n3,  UNIT  OF  MEASUREMENT  = uu 

where  nn  is  the  variable  number 

variable  name  is  the  16  character  name  of  the  variable 

nl  is  either  0 or  1,  where  1 indicates  that  the  variable  is  an 
independent  variable  pertaining  to  mass,  and  0 means  it  is 
not 

n2  is  either  0 or  1,  where  1 indicates  that  the  variable  is  an 
independent  variable  pertaining  to  length,  and  0 means  it 
is  not 

n3  is  either  0 or  1,  where  1 indicates  that  the  variable  is  a 
dependent  variable,  and  0 means  it  is  not 

uu  is  the  unit  of  measurement  assigned  to  the  variable:  either 
IN,  CM,  MM,  LB,  or  KG. 


1 


After  the  variable  definition  data,  the  regression  data  for  each 
combination  of  independent  variables  is  printed.  The  format  is  shown  in 
Figure  42.  The  terms  are  defined  as  follows: 


nl 

is  the  variable  number  for  the  mass-related 
variable 

mass  name 

is  the  variable  name  for  the  mass-related  variable 

n2 

is  the  variable  number  for  the  length- related 
variable 

length  name 

is  the  variable  name  forthe  length- related  variable 

bb. bbb j 

is  the  slope  used  to  predict  length  variable  from 
mass  variable 

CC. CCCj 

is  the  constant  used  to  predict  length  variable 
from  mass  variable 

ss. sss^ 

is  the  standard  error  of  the  estimate  of  the 
equation 

nd,  - nd  , 

1 ndep 

are  the  variable  numbers  for  the  dependent  variables 

depname^  - 


depname 


ndep 


are  the  variable  names  for  the  dependent  variables 


bb.bbbbb 


bb.bbbbb 


ndep 


is  the  slope  for  the  mass  variable  when  predicting 
dependent  variable^,  where  i = 1,  ndep 


cc. ccccc  - 

cc. ccccc  , 

ndep 


is  the  constant  for  the  multiple  regression  equation 
to  predict  dependent  variable^,  where  i = 1,  ndep. 


An  example  of  the  fourth  format  for  the  +ADD  control  card  is 
shown  in  Figure  43a  to  43g. 

The  fifth  output  format  is  also  used  by  the  Check,  Add  and  Print 
functions,  but  only  when  the  type  code  is  1,  signifying  a survey  member.  After 
reading  the  control  card  and  checking  it  for  errors,  the  information  on  the 
card  relevant  to  the  number  of  rfecords  written  to  the  data  base  is  reformatted 
and  written  to  the  printer. 

Following  the  control  card  information,  the  percentile  names 
(such  as  1,  2,  3,  50,  95,  etc.  ) for  the  member  are  printed  as  part  of  a sub- 
heading. A maximum  of  10  percentile  names  are  printed  on  one  line.  The 
survey  data  is  then  printed  using  the  following  format: 

nn.  ) variable  name  uu  mmm,  mm  ss.  sss  ppp.  pp ^ ...  ppp.  pp ^ ^ 

ppp. •••  ppp. PP2q 
ppp. pp^ j . . . gpp- PPnpCt 

where:  nn  is  the  variable  number 

variable  name  is  the  name  of  the  anthropometric  variable 

uu  is  the  specified  unit  of  measurement  for  the 

variable 


mmm.  mm 


ss. sss 


is  the  calculated  mean  value  for  the  variable 

is  the  calculated  standard  deviation  for  the 
variable 
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Figure  43a.  Example  of  Program  CBMAM  +ADD  Function  Output  for  Type  0 Member 
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Figure  43d.  +ADD  Function  Output  for  Type  0 Member  (Continued) 
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Figure  43e.  +ADD  Function  Output  for  Type  0 Member  (Continued). 
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Figure  43f.  +ADD  Function  Output  for  Type  0 Member  (Continued) 
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are  the  percentile  values  associated  with  each 
percentile  name  for  the  particular  anthropometric 
variable 


PPP-PP] 
PPP-  PP. 


npct 


An  example  of  this  fifth  format  is  shown  in  Figure  44a-b. 


3.4  PROGRAM  MESSAGES  INCLUDING  ERROR  CORRECTION 

The  program  CBMAM  prints  out  both  instructional  and  action  messages. 
The  message  format  for  both  is  as  follows: 

CBM3nni  message  text 

where:  nn  is  the  message  number 

i identifies  the  action  code  (I  = informational, 

A = action  to  be  performed),  and 

message  text  is  the  text  of  the  message. 

Unless  otherwise  noted,  all  messages  are  issued  by  the  routine  CBMADM. 


The  messages  in  affect  to  date  are  as  follows: 


CBM300I  Control  card  image 

Reason:  The  user  has  submitted  a control  card. 
System  Action:  None 
User  Action:  None 


CBM301A  Operation  - UNKNOWN  OPERATION. 

Reason:  The  operation  on  the  control  card  (shown  in  the  previous 
CBM300I  Message)  is  unknown. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  the  card,  using  a valid  operation,  and 
resubmit. 


CBM302I  INITIALIZED. 

Reason:  The  user  requested  that  the  Anthropometric  data  base  be 
initialized  via  the  Initialized  Anthropometric  Data  Base 
Function  (+INT). 

System  Action:  The  data  base  is  initialized. 

User  Action:  None 


% afe  ** 


• • ! 
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Figure  44a.  Example  of  Program  CBMAM  +ADD  Function  Output  for  Type  1 Member. 
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CBM303A 


CBM304A 


CBM305A 


CBM306A 


CBM307A 


NO  NAME  GIVEN;  operation  IGNORED. 

Reason:  The  operation  specified  on  the  control  card  requires  a 
membername  to  be  specified  with  the  operation,  but  no 
name  was  supplied. 

System  Action:  The  control  card  and  subsequent  data,  if  any,  are 
ignored. 

User  Action:  Correct  the  card,  adding  the  appropriate  additional 

information  as  required  in  the  definition  of  the  specific 
operation,  and  resubmit  with  data,  if  any. 

TYPE  SPECIFICATION  INVALID  FOR  MEMBER  membername. 

Reason:  An  invalid  type  code,  that  is,  a type  code  other  than  0 or  1, 
was  given  for  the  specified  member. 

System  Action:  Control  card,  and  any  subsequent  data,  are  ignored. 

User  Action:  Check  to  see  that  integer  type  code  is  right  justified 
in  the  appropriate  field  on  the  card.  Correct  code  and 
resubmit  with  any  data. 

NUMBER  OF  ANTHROPOMETRIC  DIMENSIONS  INVALID  FOR 

MEMBER  membername. 

Reason:  The  numberof  anthropometric  dimensions  specified  for  the 
given  member  on  either  the  +ADD  or  +CHK  control  card 
was  either  less  than  one  or  greater  than  25. 

System  Action:  Control  card  and  any  subsequent  data  are  ignored. 

User  Action:  Check  to  see  that  the  integer  value  was  right  justified 
in  the  field  on  the  card.  Correct  value  and  resubmit  with 
any  data. 

NUMBER  OF  COMBINATIONS  OF  INDEPENDENT  VARIABLES 

INVALID  FOR  MEMBER  membername. 

Reason:  The  number  of  combinations  of  independent  variables 

(the  product  of  the  number  of  mass  related  variables  and 
the  number  of  length  related  variables)  for  the  +ADD 
or  +CHK  control  card  is  less  than  one  or  greater  than 
50,  for  the  member  specified. 

System  Action:  The  control  card  and  any  subsequent  data  is 
ignored. 

User  Action:  Check  to  see  that  the  integer  value  is  right  justified 

in  the  field.  Correct  the  card  and  resubmit  with  any  data. 

NUMBER  OF  DEPENDENT  VARIABLES  INVALID  FOR  MEMBER 

membername. 

Reason:  The  number  of  dependent  variables  specified  on  the  +ADD 
or  +CHK  control  card  was  less  than  one  or  greater  than 
15  for  the  indicated  member. 

System  Action:  The  control  card  and  any  subsequent  data  is  ignored. 

User  Action:  Check  to  see  that  the  integer  value  is  right  justified 

in  the  field.  Correct  the  card  and  resubmit  with  any  data. 
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CBM308A  NUMBER  OF  PERCENTILES  INVALID  FOR  MEMBER  membername. 

Reason:  The  number  of  percentiles  specified  on  the  +ADD  or  +CHK 
control  card  was  less  than  one  or  greater  than  30  for  the 
indicated  member. 

System  Action:  The  control  card  and  subsequent  data  is  ignored. 

User  Action:  Check  that  the  integer  value  is  right  justified  in  the 
field.  Correct  number  and  resubmit  with  data. 

CBM309A  ILLEGAL  CONTROL  CARD  FOR  MEMBER  membername  DUE  TO 

nn  ERRORS. 

Reason:  Control  card  format  invalid.  The  system  found  nn  errors 
which  need  to  be  corrected. 

System  Action:  Control  card  and  any  subsequent  data  are  ignored. 

User  Action:  Correct  the  card  and  resubmit  with  any  data. 

CBM310A  INSUFFICIENT  SPACE  REMAINING  TO  ADD  MEMBER  membername. 

Reason:  The  data  base  does  not  have  a sufficient  number  of  con- 
tinuous unused  records  to  add  the  specified  member. 

System  Action:  The  member  is  not  added  to  the  data  base. 

User  Action:  Run  the  program  CBMAM  with  the  +CMP  control 
card,  followed  by  the  request  to  add  the  specified 
member.  If  the  CBM3 10A  message  reappears,  members 
will  have  to  be  deleted  (using  the  +DEL  function)  before 
any  new  members  can  be  added. 

CBM311A  DIRECTORY  IF  FULL,  CANNOT  ADD  membername. 

Reason:  The  data  base  directory,  which  contains  the  location  of 
each  member  within  the  file,  can  hold  a maximum  of  20 
entries.  The  member  specified  would  be  21,  and  cannot 
be  added. 

System  Action:  The  member  is  not  added  to  the  data  base. 

User  Action:  A member  will  have  to  be  deleted  before  any  new 
member  can  be  added. 


CBM312A  MEMBER  membername  IS  NOT  FOUND  IN  THE  DIRECTORY. 

Reason:  The  type  0 member  membername  which  was  referenced 
by  the  type  1 member  is  not  in  the  directory. 

System  Action:  The  control  card  and  data  are  ignored. 

User  Action:  Check  that  the  type  0 member  was  specified  correctly. 

Be  sure  it  has  been  added  to  the  data  base  before  rerunning 
the  control  card  and  data. 
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CBM313I 


CBM314I 


CBM315A 


CBM316A 


CBM317A 


MEMBER,  membername  IS  TYPE  tt  AND  CONTAINS  nn  ANTHRO- 
POMETRIC VARIABLE  NAMES. 

Reason:  The  +ADD  or  +CHK  control  card  has  been  read  in  for  the 
specified  member,  and  the  type  field  and  the  number  of 
variables  have  been  accepted. 

System  Action:  None 
User  Action:  None 

MEMBER  ALSO  CONTAINS  nn  ADDITIONAL  RECORDS,  EACH 
CONTAINING  THE  REGRESSION  COEFFICIENTS  FOR  mm  DE- 
PENDENT VARIABLES. 

Reason:  Message  is  printed  for  +ADD  or  +CHK  control  card  for 
type  0 members.  It  provides  information  on  the  number 
of  additional  records  associated  with  the  previously 
specified  member. 

System  Action:  None 
User  Action:  None 

VARIABLE  variable  name  1 HAS  THE  SAME  NUMBER  AS  VARIABLE 
variable  name  2. 

Reason:  Each  variable  entered  as  part  of  a type  0 or  type  1 member 
must  have  a unique  number. 

System  Action:  Record  which  defines  variable  name  1 is  flagged 
as  containing  an  error.  Member  may  not  be  added. 

User  Action:  Correct  number  and  reenter  member. 

variable  name  USED  IN  VARIABLES  nl_  AND  n2. 

Reason:  Each  variable  number  must  have  a unique  variable  name. 
System  Action:  Record  which  contains  variable  number  n2  is 
flagged  as  containing  an  error.  Member  may  not  be 
added. 

User  Action:  Correct  record  and  reenter  member. 

variable  name  IS  NEITHER  DEPENDENT  OR  INDEPENDEM  T. 

Reason:  An  anthropometric  variable  must  be  defined  as  either 

dependent,  that  is  one  necessary  for  the  creation  of  the 
/ link  system  of  the  model,  or  independent,  that  is  a 

variable  highly  correlated  to  body  segment  mass  or  body 
segment  length.  This  variable  has  not  been  flagged  as 
either. 

System  Action:  The  record  is  flagged  as  containing  an  error,  and 
the  member  mav  not  be  added  to  the  data  base. 

User  Action:  Punch  a "1"  in  either  column  16,  30,  or  34,  depending 
on  the  type  of  variable.  Resubmit  member. 
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CBM319A 


CBM320A 


CBM318A  variable  name  IS  INDEPENDENT  VARIABLE  FOR  BOTH  MASS  AND 
LENGTH. 

Reason:  An  anthropometric  variable  may  be  an  independent  variable 
correlated  to  either  mass  or  length,  but  not  both. 

System  Action:  The  record  is  flagged  as  containing  an  error,  and 
the  member  may  not  be  added  to  the  data  base. 

User  Action:  Delete  the  punch  from  either  column  26  or  30.  Re- 

submit member. 

CBM319A  MEMBER  membername  CONTAINS  TOO  MANY  INDEPENDENT 
VARIABLES. 

Reason:  The  number  of  combinations  of  independent  variables 

(number  of  mass  variables  x number  of  length  variables) 
encountered  must  be  equal  to  the  number  of  combinations 
specified  on  the  +ADD  or  +CHK  control  card. 

System  Action:  Member  is  not  added  to  data  base. 

User  Action:  Verify  the  totals,  make  the  appropriate  corrections, 
and  resubmit  the  member. 

CBM320A  MEMBER  membername  CONTAINS  TOO  MANY  DEPENDENT 
VARIABLES. 

Reason:  The  number  of  dependent  variables  encountered  must  be 
equal  to  the  number  of  dependent  variables  specified  on 
the  +ADD  or  +CHK  control  card. 

System  Action:  Member  is  not  added  to  the  data  base. 

User  Action:  Verify  the  total,  make  appropriate  corrections,  and 
resubmit  the  member  definition. 

CBM321A  UNIT  OF  MEASUREMENT,  uu  FOR  VARIABLE  variable  name  IS 
NOT  PERMISSIBLE. 

Reason:  Valid  units  of  measurement  are  IN,  CM,  MM,  LB,  or 
KG,  only. 

System  Action:  The  record  is  flagged  and  the  member  is  not 
added  to  the  data  base. 

User  Action:  Supply  a valid  unit  of  measurement,  and  resubmit 
the  member  definition. 

CBM322A  DATA  CARD  IMAGE  multiple  regression  coefficient  card  image 
OUT  OF  SEQUENCE. 

Reason:  For  each  combination  of  independent  variables,  a total 
of  NDEP  + 1 records  must  be  supplied,  each  beginning 
with  the  same  two  variable  numbers  specifying  the  mass 
and  length  variable. 

System  Action:  The  record  is  flagged  and  the  member  is  not  added 
to  the  data  base. 

User  Action:  Check  that  the  integers  were  right  justified  in  their 
fields;  correct  the  error  and  resubmit  the  member 
— . definition. 


130 


Il 


t 

i 

< 

$ 

t 

i 

\ 

6 

1 

I 


CBM323A  VARIABLE  variable  name  IS  NOT  AN  INDEPENDENT  VARIABLE 

PERTAINING  TO  MASS. 

Reason:  The  variable  number  supplied  in  column  1-3  of  the  re- 
gression data  cards  shoud  correspond  to  a variable  name 
defined  as  a mass  related  independent  variable  on  one  of  the 
anthropometric  varible  definition  cards.  (See  Figure  3.  6) 

System  Action:  The  record  is  flagged  and  the  member  is  not  added 
to  the  data  base. 

User  Action:  Check  that  the  integer  is  right  justified  in  the  field 
and  verify  the  value,  correct  the  error  and  resubmit  the 
member  definition. 

CBM324A  VARIABLE  variable  name  IS  NOT  AN  INDEPENDENT  VARIABLE 

PERTAINING  TO  LENGTH. 

Reason:  The  variable  number  supplied  in  column  4-6  of  the 

regression  definition  data  cards  should  correspond  to 
a variable  name  defined  as  a length  related  independent 
variable  on  one  of  the  anthropometric  variable  definition 
cards.  (See  Figure  3.  6) 

System  Action:  The  record  is  flagged  and  the  member  is  not 
added  to  the  data  base. 

User  Action:  Check  that  the  integer  is  right  justified  in  the  field 
and  verify  the  value;  correct  the  error  and  resubmit 
the  member  definition. 

CBM325A  VARIABLE  variable  name  IS  NOT  A DEPENDENT  VARIABLE. 

Reason:  The  variable  number  supplied  in  column  7-9  of  the 

multiple  regression  data  definition  cards  should  corre- 
spond to  a variable  name  defined  as  a dependent  variable 
on  one  of  the  anthropometric  variable  definition  cards. 

(See  Figure  3.  6) 

System  Action:  The  record  is  flagged  and  the  member  is  not  added 
to  the  data  base. 

User  Action:  Check  that  the  integer  is  right  justified  in  the  field 
and  verify  the  value,  correct  the  error  and  resubmit 
the  member  definition. 

CBM326A  VARIABLE  nn  OUT  OF  SEQUENCE. 

Reason:  For  a type  1 member  definition,  the  survey  definition 
cards  must  be  read  in  with  the  variable  numbers  in 
ascending  order,  starting  with  variable  number  1 and 
ending  with  variable  number  NVBL. 

System  Action:  The  record  is  flagged  and  the  member  is  not 
added  to  the  data  base. 

User  Action:  Check  that  the  integer  is  right  justified  in  the  field. 

Make  necessary  corrections  and  resubmit  the  member 
definition. 
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CBM327A  variable  name  IN  MEMBER  survey  membername  DOES  NOT 


CORRESPOND  TO  VARIABLE  nn  IN  regression  membername. 

Reason:  The  variable  names  and  numbers  in  the  type  1 member 

survey  membername  should  correspond  exactly  to  the 
names  and  numbers  in  the  referenced  type  0 member 
regression  membername. 

System  Action:  The  record  in  the  type  1 member  definition  is 
flagged  and  the  member  is  not  added  to  the  data  base. 

User  Action:  Verify  the  survey  definition  variable  number  and 
name  against  the  regression,  or  type  0 member,  and 
make  necessary  corrections.  Resubmit  type  1 member 
definition. 


CBM328A  ANTHROPOMETRIC  DIMENSION  LT  OR  EQ  TO  ZERO. 

Reason:  Dimensions  supplied  in  the  survey  member  definition 
cards  must  be  positive  re^l  numbers. 

System  Action:  The  record  is  flagged  and  the  member  is  not  added. 
User  Action:  Check  on  the  value,  correct  and  resubmit  the  member 
definition. 


CBM329I  MEMBER  regression  membername,  WITH  nn  ANTHROPOMETRIC 
VARIABLES  AND  nn  jX  nn_2  SETS  OF  REGRESSION  EQUATIONS, 

HAS  BEEN  ADDED. 

Reason:  The  type  0 member  definition  was  checked  to  be  syntactically 
correct,  and  has  been  added  to  the  data  base. 

System  Action:  The  member  has  been  added  to  the  data  base. 

User  Action:  None 


CBM330I  MEMBER  survey  membername,  WITH  nn  ANTHROPOMETRIC 
VARIABLES  AND  nn  j PERCENTILES,  AND  REFERENCING 
SURVEY  regression  membername  HAS  BEEN  ADDED. 

Reason:  The  type  1 member  definition  was  checked  and  found  to 
be  syntactically  correct,  and  has  been  added  to  the  data 
base. 

System  Action:  The  member  has  been  added  to  the  data  base. 
User  Action:  None 


CBM331A  membe rname  HAS  NOT  BEEN  ADDED  DUE  TO  nnn  ERRORS. 

Reason:  After  checking  the  member  definition,  nnn  syntax  errors 
were  found. 

System  Action:  The  member  is  not  added  to  the  data  base. 

User  Action:  Correct  the  errors,  and  resubmit  the  member 

definition. 
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CBM332A  MEMBER  membername  CHECKED  - nnnnn  ERRORS. 

Reason:  After  checking  the  member  definition,  nnnnn  syntax 
errors  were  found. 

System  Action:  None 

User  Action:  Correct  the  errors  and  resubmit  the  member  de- 

finition. 

CBM333I  MEMBER  membername  DELETED. 

Reason:  User  requested  function  to  delete  a member  performed 
successfully. 

System  Action:  Member  deleted  from  data  base. 

User  Action:  None 

CBM334I  membername  NOW  IN  PLACE. 

Reason:  User  requested  +CMP  function  has  caused  member  to  be 
moved  within  data  base,  combining  unused  space. 

System  Action:  Directory  index  in  data  base  updated.  Compression 
continues. 

User  Action:  None 

CBM335I  membername  WAS  IN  PLACE. 

Reason:  User  requested  +CMP  function  found  member  to  be  in 
optimum  place  and  did  not  need  to  be  moved. 

System  Action:  Compression  continues. 

User  Action:  None 

CBM336I  COMPRESS  FINISHED. 

Reason:  Successful  completion  of  +CMP  function. 

System  Action:  None 
User  Action:  None 

CBM337I  membername  PUNCHED. 

— 

Reason:  User  initiated  +PCH  function  for  member  membername 
successfully  completed. 

System  Action:  Punching  is  completed. 

User  Action:  None 


< CBM339A  END-OF-DATA. 

Reason:  The  end  of  control  cards  was  found  before  the  End  Program 
Control  Card  (+END)  was  found. 

System  Action:  End  of  job. 

User  Action:  Check  to  be  sure  all  control  cards  were  processed. 
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CBM340A 


MEMBER  membername  ALREADY  EXISTS. 

Reason:  The  user  has  tried  to  add  an  anthropometric  member  de- 
finition under  a name  that  already  exists  in  the  data  base. 
System  Action:  The  control  card  is  ignored. 

User  Action:  Use  a new  name;  resubmit  the  member. 

CBM341A  DATABASE  IS  NOT  AN  ANTHROPOMETRIC  DATABASE 

Reason:  First  record  of  file  does  not  contain  " ANTH"  identifi- 
cation field. 

System  Action:  Terminate  the  program. 

User  Action:  Consult  with  systems  programmer. 

CBM342A  I/O  ERROR  ON  RECORD  nnnnn  (INDEX). 

Reason:  An  I/O  error  has  occurred  in  the  directory  on  the  Anthro- 
pometric Data  Base. 

System  Action:  Terminate  the  program. 

User  Action:  Contact  the  systems  programmer. 


CBM343A  I/O  ERROR  ON  RECORD  nnnnn  (DATA). 

Reason:  An  I/O  error  has  occurred  in  a member  definition  on  the 
Anthropometric  Data  Base. 

System  Action:  Terminate  the  program. 

User  Action:  Contact  the  systems  programmer. 

CBM399I  PROGRAM  END. 

Reason:  Either  the  +END  Control  Card  was  encountered,  the  end 
of  the  deck  of  control  cards  was  encountered,  or  there 
was  an  I/O  error. 

System  Action:  Terminate  the  program. 

User  Action:  Check  to  be  sure  that  all  control  cards  were  accepted, 
and  processed  correctly. 
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SECTION  4 

WORKSPACE  DATA  BASE  MAINTENANCE  PROGRAM  (CBMWM) 

One  of  the  primary  benefits  of  COMBIMAN  is  its  use  as  a tool  for  evalu- 
ating workspaces.  Many  times  these  workspaces  will  have  been  designed  and  in 
use,  or  may  exist  only  on  an  engineer's  drawing.  The  best  way  to  make  these 
workspaces  available  to  the  man-model  in  the  interactive  graphics  program 
CBM04  is  to  store  the  three  dimensional  coordinates  of  the  panels  and  controls 
of  the  workspace  on  a data  base  accessed  by  CBM04.  The  program  CBMWM 
was  developed  to  assist  the  user  in  creating  and  maintaining  the  workspace 
data  base.  The  data  flow  for  the  program  CBMWM  is  shown  in  Figure  45. 

The  Workspace  Data  Base  contains  the  set  of  Worksapce  definitions 
which  geometrically  describe  the  workspace,  such  as  an  aircraft  cockpit, 
or  driver's  area  of  an  automobile,  in  three-dimensional  space.  Each 
workspace  definition  is  divided  into  the  definitions  of  the  panels  of  the  work- 
space, and  the  definition  of  controls  found  on  and  about  the  defined  panels. 

Each  workspace  definition  in  the  Workspace  Data  Base  is  called  a member, 
and  is  referenced  by  the  member's  name. 


4.  1 PROCESSING  PERFORMED 

The  program  allows  the  user  to  create  and  maintain  the  Workspace 
Data  Base.  Input  supplied  by  the  user  in  80  character  computer  card  format, 
or  in  card  image  format  (80  character  records)  on  magnetic  tape  is  read  into 

F 1 

the  program  CBMWM  and  processed  according  to  the  user's  selection  of 
control  card  commands.  These  commands  allow  the  user  to  add  members 

;• 

< to  the  data  base,  delete  members  from  the  data  base,  print  or  punch  existing 

members  onto  computer  cards,  list  the  contents  of  the  data  base,  or  to  com- 
press  data  together  on  the  file,  thus  combining  unused  records  together  to 


The  control  cards  for  CBMWM  may  be  in  any  order  in  the  input  to  the 
program,  with  one  exception.  If  the  data  base  is  being  created  for  the  first 
time,  or  is  to  be  reinitialized,  the  $INT  (Initialize)  control  card  must  preceed 
all  other  control  cards  and  member  definitions. 

4.  2 RESTRICTIONS  AND  LIMITATIONS 

A maximum  of  20  members  may  be  added  to  the  Workspace  Data  Base. 

The  number  of  records  each  member  may  contain  is  variable,  but  the  sum 
of  the  record  counts  for  all  the  members  may  not  exceed  1979  records.  In- 
formation on  the  number  of  members  on  the  data  base  and  their  size  may  be 
obtained  by  using  the  $PRT  control  card,  omitting  a reference  to  a membername. 
Membernames  are  limited  to  8 alphanumeric  characters.  A maximum  of 
300  panels  and  300  controls  may  be  contained  in  any  one  member  definition. 

Any  additional  limitations  will  be  described  in  Paragraph  4.  3.2,  "Specifying 
Processing.  " 

4.  3 HOW  TO  USE  PROGRAM  CBMWM 

The  example  used  to  illustrate  this  program  is  based  upon  the  work- 
space in  Figure  46..  The  workspace  consists  of  a seven-drawer  desk.  In 
modeling  the  desk,  only  the  desk's  top,  front  side,  and  leg  well  were  used. 

The  other  sides  are  not  needed  because  they  will  cause  no  physical  or  visual 
interference  to  a man-model  seated  in  the  usual  position  at  a desk. 

4.  3.  1 Specifying  the  Input  Data 

Using  the  dimensions  of  the  desk  and  the  origin  as  indicated  in 
the  figure,  three  dimensional  coordinates  were  obtained  for  the  various 
vertices  of  the  panels  and  for  the  locations  of  the  controls.  The  program 
CBMWM  has  been  set  up  so  that  workspaces  defined  in  any  three  dimensional 
coordinate  system  can  be  entered  into  the  data  base.  The  coordinate  system 
for  COMBIMAN  is  a right  handed  system  with  positive  x forward,  positive 
y to  the  left,  and  positive  z up..  The  user  must  supply  the  program  CBMWM 
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with  the  three-dimensional  coordinates  of  the  Seat  Reference  Point  (SRP)  with 
respect  to  the  origin  of  the  workspace  coordinate  system,  and  with  the  direction 
of  the  positive  x,  y,  and  z axes  of  the  workspace.  Directions  of  x,  y and  z 
are  either  F for  forward,  A for  aft,  L.  for  left,  R for  right,  U for  up  or  D for 
down.  Directions  are  from  the  view  of  the  seated  operator  in  the  workspace. 
From  these  data,  the  program  converts  all  input  coordinates  of  the  panels 
and  controls  to  the  coordinate  system  of  the  COMBIMAN  model. 

Panels  for  the  workspace  must  have  from  three  to  six  vertices. 
The  panels  must  be  convex,  that  is  for  panels  of  four  to  six  vertices,  a line 
drawn  from  any  vertex  to  another  must  lie  within  the  bounds  of  that  panel. 
Vertices  are  entered  into  the  program  consecutively,  going  either  clockwise 
or  counterclockwise  along  the  perimeter  of  the  panel.  Some  examples  of 
valid  and  invalid  panels  are  shown  in  Figure  47.  A total  of  seven  panels  make 
up  the  workstation  "DESK"  in  the  example.  Each  of  the  panels  has  four  ver- 
tices, and  is  rectangular  in  shape.  The  coordinates  of  the  vertices  of  each 
panel  is  shown  in  Figure  48. 

Controls  are  defined  by  absolute  or  relative  coordinates.  If  the 
control  is  not  placed  on  a defined  panel  of  the  workstation,  it  must  be  defined 
in  absolute  coordinates,  where  the  x,  y,  and  z coordinates  of  the  control  are 
given  relative  to  the  origin  of  the  workstation  coordinate  system.  Before 
being  stored  on  the  data  base  the  coordinates  are  translated  and  rotated  to 
the  COMBIMAN  system  of  coordinates. 

If  the  control  is  located  within  a defined  panel,  and  on  the  plane 

defined  by  that  panel,  coordinates  can  be  given  relative  to  a named  vertex  of 

the  panel.  In  this  instance,  an  x-  and  a y- displacement  are  given  from  the 

vertex  number  specified.  The  z-value  must  be  zero.  The  x-dis placement  is 

the  offset  from  the  vertex  number  n in  the  direction  of  the  line  connecting 

vertex  and  vertex  . The  y-displacement  is  the  displacement  in  the  direc- 
n n- 1 

tion  of  the  line  connecting  vertex  and  vertex  The  convention  for  deter- 

n n+1 

mining  the  location  of  a control  in  a panel  relative  to  the  vertices  of  the  panel 
is  shown  in  Figure  49. 
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Valid  Panel 
Shapes 


Invalid  Panels 


Line  between  vertices  2 and  4 
would  not  lie  within  the  panel. 


Line  between  vertices  3 and  5 
would  not  lie  within  the  panel. 


Line  between  vertices  2 and  4 
would  not  lie  within  the  panel. 


Panel  is  convex,  but  has  8 
vertices,  2 more  than  allowed. 


Figure  47 


Example  of  Valid  and  Invalid  Panels 
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Figure  48a.  X,  Y and  Z Coordinates  of  Panels  of  DESK. 
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Figure  48b.  X,  Y and  Z Coordinates  of  Panels  of  DESK. 
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4.  3.  2 Specifying  Processing  Desired 

Program  CBMWM  allows  the  user  to  maintain  the  data  base  by 
the  addition,  deletion,  listing,  etc.  of  the  workspace  definitions.  A function 
of  the  program  is  requested  by  placing  the  request  on  a computer  card,  one 
request  per  card.  These  requests  are  in  the  format  shown  in  Figure  50. 

These  requests  on  cards  plus  the  workspace  definitions  to  be  added  are  used 
as  input  to  the  program.  These  control  cards  may  be  in  any  order  in  the 
input  to  the  program,  with  one  exception.  If  the  data  base  is  to  be  initialized 
the  $INT  control  card  must  be  first.  In  each  of  the  following  paragraphs, 
the  control  card  format  of  the  particular  function  is  listed  first  with  keywords 
underlined.  This  is  followed  by  text  which  explains  each  keyword.  Additional 
data  formats,  if  any,  are  described  within  the  text  for  each  function. 

4.3.2.  1 Add  Workspace  Member  Function 

$ADD  membername  npnls  nctls  srpx  srpy  srpz 
x £ z (followed  by  a workspace  definition). 

The  Add  Workspace  Member  function,  as  defined  by 
the  $ADD  control  card  and  the  workspace  definition  cards  following,  add  to 
the  Workspace  Data  Base  the  specified  data  under  the  name  membername. 

The  membername  is  limited  to  a maximum  length  of  eight  characters.  The 
workspace  definition  contains  npnls  panels,  and  nctls  controls.  Each  of 
these  numbers  should  be  entered  as  an  integer,  right  justified  in  its  three 
digit  field.  The  Seat  Reference  Point  (SRP)  coordinates,  in  the  coordinate 
system  used  to  define  the  workspace,  are  (srpx,  srpy,  srpz).  These  are 
entered  as  real  numbers.  If  a decimal  point  is  omitted,  the  program 
CBMWM  will  automatically  place  one  between  the  second  and  third  digits, 
from  the  right  of  the  field.  The  direction  of  the  positive  x coordinate  is 
indicated  by  the  character  in  the  x field.  The  direction  of  the  positive  y 
and  z coordinates  are  shown  by  the  £ and  z^  fields,  respectively.  The 
possible  values  for  x,  ^ or  z are  F for  forward,  A for  aft,  L for  left,  R 
for  right,  U for  up  and  D for  down. 
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For  each  workspace  panel  being  defined  there  are  two  data 
card  formats,  shown  in  Figure  51a  and  51b.  In  Figure  51a,  columns  1-3  contain 
a integer  sequence  number  of  the  panel,  right-justified  in  the  field.  The  first  panel 
entered  should  have  a sequence  number  of  one.  Columns  4-11  contain  the 
eight-character  name  of  the  panel.  Columns  15-17  contain  the  panel  type, 
as  an  integer,  right  justified.  This  field  is  not  used  at  present  and  may  be 
left  blank.  Column  18  contains  the  count  of  the  number  of  vertices  of  the 
panel  right  justified.  The  panel  must  have  from  3 to  6 vertices.  The  x,  y 
and  z coordinates  of  each  vertex  are  entered  into  their  appropriate  locations 
on  the  data  card.  Vertices  are  entered  consecutively,  going  either  clock- 
wise or  counterclockwise  around  the  perimeter  of  the  panel  All  the  panel 
definitions  are  listed  together. 

Each  control  is  defined  on  a card  using  the  format  in 
Figure  51c.  The  control  name  is  listed  in  columns  1-8.  The  control  type 
field  is  not  used  at  this  time,  and  should  be  left  blank.  If  the  control  is  to 
be  defined  relative  to  a vertex,  pnl#  references  a panel  defined  previously. 

The  entry  is  an  integer  value,  right  justified  in  the  field.  The  vertex  which 
the  control  is  relative  to  is  specified  in  the  one  digit  field  v#  . If  a value  is 
entered  for  pnl#)  the  field  v#  must  be  non-zero.  The  coordinates  of  the  con- 
trol are  real  numbers.  If  the  location  is  relative  to  a defined  panel,  the  z- 
field  is  blank.  If  the  location  is  absolute,  all  three  values  (for  x,  y,  and  z) 
must  be  supplied.  If  no  decimal  point  is  supplied,  the  program  places  one 
between  the  second  and  third  right-most  digits. 

An  example  of  the  input  definition  for  the  member  "DESK" 
is  shown  in  Figure  52.  The  first  outlined  area  is  the  $ADD  control  card.  The 
second  outlined  area  defines  the  panel  definition  cards.  This  is  followed  by 
the  control  definition  cards. 

Should  an  error  be  detected  by  the  program  in  the  input 
data  for  a member,  the  member  is  not  added,  but  continues  to  be  checked 
for  other  errors. 
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Figure  52. 


Sample  Data  for  $ADD  Member  Function. 
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4.  3.  2.  2 Check  Workspace  Member  Function 


$CHK  membe  rname 

The  Check  Workspace  Member  function  operates  in 
the  same  fashion  as  the  Add  Workspace  Member  function  does,  EXCEPT 
that  the  member  is  not  added.  The  member  is  only  checked  for  errors. 

4.  3.2.3  Delete  Workspace  Member  Function 
$DEL  membe  rname 

The  Delete  Workspace  Member  function  removes  the 
specified  workspace  member  from  the  data  base,  but  does  NOT  make  the 
space  the  member  occupied  available  for  reuse.  In  order  to  make  the  space 
available  again  for  use,  use  the  Compress  Workspace  Data  Base  function. 

4.  3.2.4  Compress  Workspace  Data  Base  Function 
$CMP 

The  Compress  Workspace  Data  Base  function  makes 
available  space  used  to  store  workspace  members  which  was  previously  made 
unavailable  by  the  Delete  Workspace  Member  function.  It  does  this  by  shoving 
used  space  together,  thus  maximizing  the  amount  of  continuous  unused  space. 
The  intermediate  blocks  of  unused  space  were  created  by  the  F^lete  Workspace 
Member  function.  The  greater  the  activity  of  the  Workspace  Data  Base  (i.  e.  - 
$ADD's  and  $DEL's),  the  more  often  it  becomes  necessary  to  use  this  func- 
tion. Should  the  message  "CBM127A  NO  SPACE,  CANNOT  ADD  membe  rname" 
appear,  it  is  necessary  to  use  this  function.  Should  the  compress  function 
be  followed  by  the  $ADD  function  which  gives  the  CBM127A  message,  the  data 
base  is  full  and  no  additional  members  can  be  added  until  an  existing  member 
is  deleted. 

4.  2.  3.  5 Dump  Workspace  Member  Function 
$DMP  membe  rname 
$DMP 

The  Dump  Workspace  Member  function  prints  the  con- 
tents of  the  workspace  member  specified,  membername,  or  the  complete 
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Worksapce  Data  Base  if  no  member  name  is  given  on  the  control  card.  The 
format  of  the  display,  per  record,  is: 

RECORD  nn  +=+  (record  in  EBCDIC)  +=  + 

+=+  (record  in  hexadecimal)  +=  + 

+=+  (rest  of  record  in  hexadecimal)  +=  + 

The  +=+  characters  act  as  delimeters  of  the  displayed  data. 

This  function  is  used  primarily  by  system  programmers  when  testing  the  file. 

4.  3.2.6  End  Program  Function 
$END 

The  End  Program  function  control  card  terminates 
execution  of  the  program  and  returns  control  to  the  operating  system. 

4.  3.2.7  Initialize  Workspace  Data  Base  Function 
$INT 

The  Initialize  Workspace  Data  Base  function  will 
reset  the  data  b?se  to  its  original  unused  state.  Any  members  that  were 
on  the  data  base  before  the  function  was  invoked  will  be  purged.  The  primary 
purpose  of  this  function  is  to  establish  a data  base. 

4.  3.2.  8 Punch  Workspace  Member  Function 
$PCH  membername 

The  Punch  Workspace  Member  function  will  punch  a 
copy  of  the  specified  member  in  a format  that  the  Add  Workspace  Member 
function  requires.  The  member  is  punched  onto  computer  cards.  Specifying 
a member  name  that  does  not  exist  causes  a printout  of  the  members  names 
that  are  on  the  data  base.  This  function  does  not  remove  the  member  from 
the  data  base. 

4.  3.2.9  Print  Workspace  Member  Function 
$PRT  membername 
$PRT 

The  Print  Workspace  Member  function  will  print  the 
contents  of  the  specified  member,  membername,  in  a format  similar  to  that 
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of  the  Add  Workspace  Member  function.  Specifying  no  name,  or  a name  that 
is  not  in  the  data  base  causes  a print  out  of  the  index  which  contains  names  of 
members  in  the  data  base,  the  record  numbers  the  members  occupy  in  the  data 
base,  and  the  origin  and  orientation  that  was  specified  when  the  member  was 
added. 

4.  3.  3 Submitting  a Processing  Request 

In  order  to  execute  the  program  CBMWM  for  the  purpose  of 
manipulating  the  Workspace  Data  Base,  a set  of  Job  Control  Cards  (JCL) 
must  be  used.  These  cards  ask  the  system  for  the  program  CBMWM,  and 
alloca-te  the  files,  such  as  the  data  base  itself,  which  are  required  by  the  pro- 
gram. The  sequence  of  JCL  needed  to  CBMWM  is  shown  in  Figure  53.  All 
function  control  cards,  and  member  definition  cards  follow  the  "//SYSIN  DD  *" 
card  in  the  sequence.  The  / /FT01F001  card  included  in  this  sequence  assumes 
that  the  space  for  the  data  base  already  has  been  allocated  on  disk.  If  this 
condition  is  not  met,  the  //FT01F001  card  specified  in  Figure  53  should  be 
replaced  by  the  sequence  of  cards  shown  in  Figure  54.  The  first  function  con- 
trol card  in  this  case  should  be  the  $INT  card,  which  will  initialize  the  data 
base.  This  sequence  to  allocate  space  for  the  data  base  and  to  initialize  it 
should  be  executed  only  once.  Thereafter,  the  simplified  //FT01F001  card 
shown  in  Figure  53  should  be  used  for  all  file  manipulations. 

The  last  function  control  card  read  into  the  program  should  be 
the  $END  control  card. 

4.  3.  4 Interpreting  the  Output  Data  Received 

The  program  CBMWM  generates  output  to  the  card  punch,  to 
the  disk  file,  or  to  the  printer,  depending  on  the  control  card  function  speci- 
fied. The  formats  for  the  printed  output  will  be  discussed  in  this  section. 
Punched  records  use  the  same  format  as  the  input  data  records  discussed  in 
Paragraph  4.  3.  2,  and  will  not  be  described  here.  The  format  for  the  records 
on  the  data  base  should  be  of  no  concern  to  the  normal  user,  and  will  therefore 
not  be  described  here.  If  the  user  needs  to  know  the  format  for  the  records  on 
the  data  base,  he  should  contact  the  systems  programmer. 
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Figure  53.  Job  Control  Cards  for  Program  CBMWM. 


//FT01F01U  00  DSNAMEaC0M8 IMAN .WKSPOAT A . 0 1 SP »| ,C ATLG I , VOL -SER-PUBL IC , 

•>  UNIT-SYSDA, SPACE-1368, 2000), 

11  0CB-IBLKSIZE»368,LRECL»368,RECFM«F) 


Figure  54.  FT01  DD  Card  to  Allocate  Space  on  Disk. 
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Five  basic  types  of  output  are  used  by  CBMWM  when  outputting 
records  to  the  printer.  Each  of  these  format  types,  their  use,  and  an  example 
of  each  will  be  presented  in  this  subsection.  Each  of  the  types  begin  with  the 
same  heading,  listing  the  source  program  (CBMWM),  the  date  and  time  of  the 
program  execution,  and  a page  number. 

The  first  type  of  output  is  generated  by  the  Initialize,  Punch, 
Compress,  Delete  and  End  functions.  The  nature  of  these  functions  does  not 
necessitate  a large  amount  of  printed  output  to  be  supplied  to  the  user.  The 
output  informs  the  user  of  the  start  and  end  of  processing  associated  with  the 
function  specified.  For  the  Compress  function,  additional  messages  are  supplied, 
telling  the  user  that  a particular  member  was,  or  was  not,  moved  in  the 
process  of  combining  unused  space.  An  example  of  this  format,  for  the 
Compress  function  is  shown  in  Figure  55. 

The  second  type  of  output  is  generated  by  the  Print  or  Punch 
functions  when  the  $PRT  or  $PCH  control  cards  are  supplied  with  a blank 
membername  field.  This  causes  a listing  of  the  index  of  the  data  base.  The 
location  and  definition  data  for  each  member  is  contained  on  the  index  as  one 
record.  This  information  is  printed  to  the  user  in  the  following  format: 

nn.  ) membername,  EXTENT  = (nl,  n2),  np  PANELS,  n£  CONTROLS, 
ORIGIN  = (xx,  yy,  zz),  ORIENT  = (a,  b,  c_) 

where:  nn  is  the  number  of  this  member  identification  record  within 

the  directory. 

membername  is  the  name  of  the  member  identified 

nl  is  the  location  within  the  data  base  of  the  first  record  of  data 
which  defines  this  member 

n2  is  the  location  of  the  last  record  of  data  which  defines  this 
member 

np  is  the  number  of  panels  associated  with  this  member 

nc  is  the  number  of  controls  associated  with  this  member 

**  ) is  the  location  of  the  seat  reference  point  with  respect  to 

^ ( the  origin  of  the  system  of  coordinates  of  the  workspace 
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a is  the  orientation  of  the  positive  x-axis  of  the  workstation 

b is  the  orientation  of  the  positive  y-axis  of  the  workstation 

c is  the  orientation  of  the  positive  z-axis  of  the  workstation. 

This  information  was  originally  supplied  to  the  data  base  on  the 
$ADD  control  card.  An  example  of  the  Print  function  is  shown  in  Figure  56. 

The  third  type  of  output  is  generated  by  the  Dump  function.  This 
function  should  be  used  primarily  by  systems  programmers  to  aid  in  locating 
the  cause  of  I/O  (Input/ Output)  errors  on  the  data  base.  For  the  member 
specified  on  the  $DMP  control  card,  a message  giving  directory,  or  index, 
information  is  printed,  using  the  second  output  format  described.  Each  data 
record  associated  with  the  member  is  printed  in  the  following  format: 

RECORD  nnn  +=+  (record  in  EBCDIC)  +=  + 

+=+  (record  in  hexadecimal)  +=  + 

+=+  (remainder  of  record  in  hexadecimal)  +=+ 

where  nnn  is  the  location  within  the  data  base  of  the  record.  The  record  in 
EBCDIC  is  printed  using  a 25A4  format.  The  record  in  hexadecimal  is  printed 
using  a 10  Z8  format.  An  example  of  the  Dump  function  is  shown  in  Figure  57. 

The  fourth  output  format  is  used  by  the  Check  and  Add  functions. 
After  reading  the  control  card  and  checking  it  for  errors,  the  information  con- 
tained on  the  card  is  reformatted  and  written  out  to  the  printer.  Any  error 
messages  pertaining  to  data  contained  on  the  card  would  be  printed  before  this 
message  is  printed. 

Following  the  control  card  information,  each  panel  definition 
card  is  printed,  after  it  is  read  and  checked  for  errors.  The  format  used 
for  printing  the  panel  definition  cards  is  as  follows: 


nn.  ) pnl  nm,  TYPE^  nv  VERTICES  --  INPUT  COORD ABSOLUTE  COORD- 
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57.  Example  of  Program  CBMWM  $DMP  Function  Output  Format 


where: 


nn 

pnl  nm 
tt 


is  the  panel  number 
is  the  panel  name 
is  the  panel  type 


nv 

xx.,  yy.,  zz. 
i i l 


ax.,  ay.,  az. 
11  l 


is  the  number  of  vertices  used  to  define  the  panel 

fare  the  x,  y,  and  z coordinates  for  the  i*h  vertex 

of  the  panel,  in  the  workstation  system  of  coordinates, 
where  i = 1,  nv. 

| are  the  x,  y,  and  z coordinates  of  the  i**1  vertex  of 
| the  panel,  converted  to  the  COMBIMAN  system  of 
’ coordinates,  where  i = 1,  nv. 


After  the  panel  definition  data,  the  control  data  is  printed,  using 
the  following  format: 


cntl  nm  tt  pnl  ref,  v.  # (xx,  yy,  zz)  TO  (ax,  ay,  az)  & (rx,  ry) 


where: 


cntl  nm 
tt 

pnl  ref 
v# 


XX 

yy 

zz 

ax 

ay 

az 

rx 

ry 


is  the  8 character  name  of  the  control 
is  the  2 digit  control  type 

is  the  panel  the  control  is  located  within  (if  applicable) 

is  the  vertex  number  within  the  referenced  panel,  near 
which  the  control  is  located 

are  the  three  dimensional  coordinates  (relative  or 
absolute)  which  were  read  off  cards  and  define  the  loca- 
tion of  the  control 

are  the  three  dimensional  absolute  coordinates  which 
define  the  location  of  the  control  in  the  COMBIMAN  sys- 
tem of  coordinates 

are  the  two  dimensional  relative  coordinates  of  the  control; 
if  the  control  was  not  defined  relative  to  a panel,  rx=ry=0.  0. 


An  example  of  this  fourth  format,  for  the  $ADD  control  card, 
is  shown  in  Figure  58. 


The  fifth  and  last  formati  is  similar  to  that  used  for  the  Add 
function,  and  is  used  for  the  Print  function  when  a valid  membername  is 
specified.  The  main  difference  between  this  format  and  the  fourth  is  this 
format  does  not  print  the  original  input  data  which  was  provided  when  the 
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Figure  58.  Example  of  Program  CBMWM  $ADD  Function  Output  Format. 


member  was  added  to  the  daba  base.  After  the  information  obtained  on  the 
index  record  for  the  member  has  been  printed,  the  panel  definition  data  is 
output  using  the  following  format: 


nn.  ) pnl  nm,  T YPE=tt,  nv  VERTICES- -ABSOLUTE  COORDINATES- 

(joCj,  yy^  zzj) 


where: 


(xx 


2,,'  ii--> 


nn 

pnl  nm 

tt 

nv 


xx.,  yy.,  zz. 
11  1 


is  the  panel  number 

is  the  8- character  name  of  the  panel 

is  the  panel  type 

is  the  number  of  vertices  which  define  the  panel 

are  the  x,  y,  and  z coordinates  of  the  i^1  vertex  of 
the  panel,  in  the  COMBIMAN  system  of  coordinates, 
where  i = 1,  nv. 


After  the  panel  definition  data,  the  control  data  is  printed,  using 
the  following  format: 


cntl  nm  tt  pnl 

ref  v#  (ax,  ay,  az)  (rx,  ry) 

where:  cntl  nm 

is  the  8-character  name  of  the  control 

tt 

is  the  2 digit  control  type 

pnl  ref 

is  the  panel  the  control  is  located  within  (if  applicable) 

v# 

is  the  vertex  number  within  the  referenced  panel, 
near  which  the  control  is  located 

ax  > 

ay  j 

az  ' 

are  the  three  dimensional  coordinates  which  define 
the  control  in  the  COMBIMAN  system  of  coordinates 

rx  i 
ry 

are  the  two  dimensional  relative  coordinates  of  the 
control;  if  the  control  was  not  defined  relative  to 
a panel,  rx=ry=0.  0. 

An  example  of  this  fifth  format  is  shown  in  Figure  59. 
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PROGRAM  MESSAGES  - INCLUDING  ERROR  CORRECTION 

The  program  CBMWM  prints  out  both  instruction  and  action  messages. 
The  message  format  for  both  is  as  follows: 

CBMlnni  message  text 

where 

nn  is  the  message  number, 

i indicates  the  action  code  (I  = informational,  A =action  to  be 
performed),  and 

message  text  is  the  text  of  the  message. 


Unless  otherwise  noted,  all  messages  are  generated  by  the  routine  CBMWDM. 
The  messages  in  effect  to  date  are  as  follows: 


CBM100I  control  card  image 

Reason:  User  has  submitted  a control  card. 
System  Action:  None. 

User  Action:  None. 


CBM  101 A operation  UNKNOWN  OPERATION. 

Reason:  The  operation  on  the  control  card  (shown  in  the  previous 
CBM100I  message)  is  unknown. 

System  Action:  This  control  card  is  ignored. 

User  Action:  Correct  the  card  and  resubmit. 

CBM102A  panelnumber  INVALID  PANEL  NUMBER  FOR  POINT  controlname . 

Reason:  The  panel  number  which  the  control  definition  card  specifies 
does  not  exist. 

System  Action:  The  control  is  considered  to  be  defin.  d with  absolute 
coordinates. 

User  Action:  Check  to  see  that  the  number  was  right-justified  in  the 

field.  Delete  the  Workspace,  member,  correct  the  card, 
and  resubmit. 

CBM103A  vert  exnumber  INVALID  VERTEX  NUMBER  FOR  POINT  controlname . 

Reason:  The  panel  in  which  the  control  is  to  exist  does  not  have 
vertex  vert  exnumber. 

System  Action:  Vertex  number  1 is  used. 

User  Action:  Delete  the  Workspace  member,  correct  the  error  and 
resubmit  the  job. 
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4.4  PROGRAM  MESSAGES  - INCLUDING  ERROR  CORRECTION 


The  program  CBMWM  prints  out  both  instruction  and  action  messages. 
The  message  format  for  both  is  as  follows: 

CBMlnni  message  text 

where 

nn  is  the  message  number, 

i indicates  the  action  code  (I  = informational,  A =action  to  be 
performed),  and 

message  text  is  the  text  of  the  message. 


Unless  otherwise  noted,  all  messages  are  generated  by  the  routine  CBMWDM. 

The  messages  in  effect  to  date  are  as  follows: 

CBM100I  control  card  image 

Reason:  User  has  submitted  a control  card. 

System  Action:  None. 

User  Action:  None. 

CBM101A  operation  UNKNOWN  OPERATION. 

Reason:  The  operation  on  the  control  card  (shown  in  the  previous 
CBM100I  message)  is  unknown. 

System  Action:  This  control  card  is  ignored. 

User  Action:  Correct  the  card  and  resubmit, 

CBM102A  panelnumber  INVALID  PANEL  NUMBER  FOR  POINT  controlname . 

Reason:  The  panel  number  which  the  control  definition  card  specifies 
does  not  exist. 

System  Action:  The  control  is  considered  to  be  defined  with  absolute 
coordinates. 

User  Action:  Check  to  see  that  the  number  was  right-justified  in  the 

field.  Delete  the  Workspace,  member,  correct  the  card, 
and  resubmit. 

CBM103A  vert  exnumber  INVALID  VERTEX  NUMBER  FOR  POINT  controlname. 

Reason:  The  panel  in  which  the  control  is  to  exist  does  not  have 
vertex  vertexn umber. 

System  Action:  Vertex  number  1 is  used. 

User  Action:  Delete  the  Workspace  member,  correct  the  error  and 
resubmit  the  job. 
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CBM104A 


Z NOT  ZERO,  PANEL  & VERTEX  NOW  ZERO  FOR  POINT 
controlname. 

Reason:  A panel  number  and  a vertex  number  were  specified,  but 
the  Z value  was  not  zero.  Z is  now  zero. 

System  Action:  Z is  made  zero  and  processing  continues. 

User  Action:  If  setting  z equal  to  zero  corrects  the  problem,  no 

action  needed.  Otherwise,  delete  the  workspace  member, 
correct  the  card  and  resubmit. 

CBM105A  NO  NAME  GIVEN,  operation  IGNORED. 

Reason:  This  operation  requires  a Workspace  member  name,  but 
none  was  supplied. 

System  Action:  The  operation  is  ignored. 

User  Action:  Supply  the  member  name  and  re-submit. 

CBM106A  membername  NOT  FOUND. 

Reason:  For  the  Delete  function  ($DEL),  Dump  function  ($DMP), 

Punch  function  ($PCH)  or  Print  function  ($PRT)  the  Work- 
space member  name  given  does  not  exist. 

System  Action:  The  directory  of  the  Workspace  data  base  is  printed 
for  the  user,  instead  of  the  requested  function. 

User  Action:  Check  the  control  card  for  misspelling  of  the  member 
name. 

NUMBER  OF  PANELS/ CONTROLS  INVALID  FOR  MEMBER 
membe  rname . 

Reason:  The  number  of  panels  or  controls  as  specified  on  the  Add 

function  control  card  ($ADD)  is  either  less  than  1 or  greater 
than  300. 

System  Action:  The  control  card  is  ignored. 

User  Action:  If  th"  number  as  specified  is  less  than  1,  correct  and 
re-submit.  If  the  number  as  specified  is  greater  than  300, 
split  the  workspace  definition  in  two  units  and  add  separately. 

axis  FOR  X INVALID,  MEMBER  IS  membername. 

Reason:  During  the  Add  function  ($ADD),  the  direction  of  the  user's 
X-axis  is  not  F (forward),  A (aft),  L (left),  R (right), 

U (up)  or  D (down). 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  the  control  card  and  re-submit. 

CBM109A  axis  FOR  Y INVALID,  MEMBER  IS  membername. 

Reason:  During  the  Add  function  ($ADD),  the  direction  of  the  user's 
Y-axis  is  not  F,  A,  L,  R,  U or  D. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Correct  the  control  card,  and  re-submit. 


CBM107A 


CBM108A 
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CBM110A 


CBM111A 


CBM112A 


CBM113A 


CBM114A 


CBM115A 


CBM116A 


CBM117A 


FOR  Z INVALID,  MEMBER  IS  membername. 

Reason:  During  the  Add  function  ($ADD),  the  direction  of  the  user's 
Z-axis  is  not  F,  A,  L,  R,  U or  D. 

System  Action:  The  control  card  is  ignored. 

User  Action;  Correct  the  control  card  and  re-submit. 

X&Y,  X&Z  OR  Y&Z  ARE  COLINEAR  FOR  MEMBER  membername. 
Reason:  The  direction  of  either  the  X&Y,  or  the  X&Z  or  the  Y&Z 
user's  axis  are  the  same  (ex.  X=L  & Y=U  & Z=U). 

System  Action:  The  control  card  is  ignored. 

User  Action:  Pick  unique  directions  for  the  axes  and  re-submit. 

DIRECTORY  IS  FULL,  CANNOT  ADD  membername. 

Reason:  No  space  is  left  in  the  Workspace  Data  Base  directory  to 
add  an  entry  for  this  member. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Remove  a member  from  the  data  base,  and  re-submit, 
or  enlarge  the  directory. 

PANEL  IS  ZERO,  BUT  POINT  IS  NOT  FOR  membername. 

Reason:  In  defining  a control,  either  both  the  panel  number  and  the 
point  number  must  be  zero  (or  blank),  or  non-zero. 

System  Action:  The  control  definition  is  taken  as  absolute. 

User  Action:  Correct  and  re-submit. 

membername  ALREADY  EXISTS. 

Reason:  User  has  tried  to  add  a workspace  definition  under  a name 
that  already  exists  in  the  data  base. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Use  a new  name,  and  re-submit. 

END  OF  DATA. 

Reason:  The  end  of  the  control  cards  was  found  before  the  END 
Program  control  card  ($END). 

System  Action:  The  program  is  ended. 

User  Action:  Check  to  make  sure  that  all  the  control  cards  were 
processed. 

1/  O ERROR  ON  RECORD  recordnumber  (INDEX). 

Reason:  An  I/O  error  occurred  on  the  Workspace  Data  Base. 

System  Action:  Terminate  the  program. 

User  Action:  Contact  Systems  Programmer. 

I/O  ERROR  ON  RECORD  recordnumber  (DATA). 

Reason:  An  I/O  error  has  occurred  on  the  Workspace  Data  Base. 
System  Action:  Terminate  the  program. 

User  Action:  Contact  systems  programmer. 
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CBM119I 


CBM120I 


CBM121I 


CBM122I 


CBM123I 


CBM123I 


CBM125A 


CBM126I 


NEW  MEMBER,  membername,  HAS  nn  PANELS  AND  nn  CONTROLS. 

Reason:  The  user  has  added  a Workspace  definition  to  the  data  base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

COORDINATES  ARE  TRANSLATED  TO  seat  reference  point  coordinate. 

Reason:  The  user  has  added  a Workspace  definition  to  the  data  base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

COORDINATES  GIVEN  AS  axis,  axis  AND  axis  ARE  NOW  R,  F,  AND  U. 

Reason:  The  user  has  added  a Workspace  definition  to  the  data  base. 

System  Action:  The  addition  is  accepted. 

User  Action:  None. 

PROGRAM  END. 

Reason:  Either  the  End  Program  function  control  card  ($END)  card 
was  encountered,  the  end  of  the  deck  on  control  cards  was 
encountered,  or  there  was  an  I/O  error. 

System  Action:  The  program  ends. 

User  Action:  Check  to  make  sure  that  all  control  cards  were  accepted, 
and  processed  correctly. 

membe rname  DELETED. 

Reason:  The  user  submitted  a DELETE  Workspace  Definition 
function  control  card  ($DEL). 

System  Action:  The  requested  deletion  was  made. 

User  Action:  None. 

INITIALIZED. 

Reason:  The  user  requested  that  the  Workspace  data  base  be  ini- 
tialized via  the  Initialize  Workspace  Data  Base  Function 
($INT). 

System  Action:  The  data  base  is  initialized. 

User  Action:  None. 

PANEL  NOT  DEFINED  FOR  CONTROL  controlname. 

Reason:  In  defining  a control,  the  user  specified  that  the  control 

was  in  a panel  that  has  not  been  defined  in  this  Workspace 
definition. 

System  Action:  The  control  is  defined  absolutely. 

User  Action:  Check  to  make  sure  the  panel  has  been  defined. 

Correct  and  re-submit. 

membe  rname  PUNCHED. 

Reason:  The  user  requested  that  member  membername  be 
punched  on  cards. 

System  Action:  Punching  is  completed. 

User  Action:  None. 


CBM127A 


CBM128I 


CBM129I 


CBM130A 


CBM131A 


CBM132A 


NO  SPACE,  CANNOT  ADD  membername. 

Reason:  There  is  not  enough  space  in  the  data  base  to  hold  the 
requested  addition. 

System  Action:  The  control  card  is  ignored. 

User  Action:  Delete  or  punch  an  inactive  definition  to  provide 
enough  space  to  add  the  desired  definition,  or  enlarge 
the  data  area  of  the  data  base. 

membe rname  WAS  IN  PLACE. 

Reason:  The  user  requested  the  data  base  be  compressed.  The 
member,  membername  was  already  compressed,  and 
not  moved. 

System  Action:  The  name  member  was  not  moved.  Compression 
continues. 

User  Action:  None. 

membe  rname  NOW  IN  PLACE. 

Reason:  The  user  requested  the  data  base  be  compressed,  the 

member,  membername  was  not  in  place,  and  therefore 
has  been  compressed. 

System  Action:  The  member  is  compressed.  Compression  is 
continued. 

User  Action:  None. 

panelname  USED  IN  PANELS  panelnumber  AND  panelnumber.,. 

Reason:  In  defining  a Workspace  member,  two  panels  have  the 

same  name.  The  number  of  these  panels  are  panelnumber 
and  panelnumber^ . 

System  Action:  Both  panel’s  are  accepted  in  spite  of  the  duplicate 
names. 

User  Action:  Delete  the  definition,  change  one  of  the  names,  and 
re-add. 

panelname  HAS  SAME  PANEL  NUMBER  AS  panelnumber. 

Reason:  In  adding  a Workspace  definition,  two  panels  have  the 
same  panel  number. 

System  Action:  Both  panels  are  accepted.  Note  that  references 
to  the  second  will  be  references  in  reality  to  the  first. 

User  Action:  Delete  the  Workspace  definition,  correct  the  error, 
and  re-add. 

controlname  IS  A DUPLICATE  NAME. 

Reason:  In  adding  a Workspace  definition,  two  controls  have  the 
same  name. 

System  Action:  Both  controls  are  added  with  the  same  name. 

References  to  either  one  result  in  references  to  only  the 
first. 

User  Action:  Delete  the  definition,  change  one  of  the  names  to 
make  it  unique,  and  re-submit. 
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